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a ITS commercial and economic importance in 
this country the peach is second only to the apple 
among deciduous-tree fruits. Commercial peach in- 
terests exist in about three-fourths.of the States, with 
some home plantings in most of the others. 

The peach grower who has had only limited expe- 
rience will find in this bulletin information concern- 
ing some vital factors which largely determine the 
success of a peach orchard. 

Emphasis is placed upon suitable location and site, 
because a faulty choice of either may be fatal to 
future financial success. Some mistakes in planning 
an orchard can be overcome as the orchard develops, 
but a poor location or site is beyond remedy. 

The basic operations of planting, tillage, maintain- 
ing soil fertility, and pruning are discussed in this 
bulletin. 

Spraying for the. principal insects and diseases of 
the fruit is discussed in Farmers’ Bulletin 440. 
Choice of varieties for planting in different regions 
is considered in Farmers’ Bulletin 918. Both of 
these bullétins can be secured free of cost on request 
to the Department of Agriculture. 

The present bulletin is a revision and combination 
of the two publications formerly issued as Farmers’ 
Bulletins 631: and 632. 
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DISTRIBUTION AND STATISTICS OF PEACH GROWING. 


LTHOUGH census figures of 1910 are nearly obsolete, there 
is no better way of showing the trend of the peach industry 
during the past generation, so far as the distribution of orchards is 
concerned, and its present extent, than by means of these figures, 
which are shown in Table I. Perhaps there is no more interesting 
deduction to be made from the figures than the widespread cultiva- 
tion of the peach. In at least 39 of the 48 States there are peach 
interests of commercial importance. The limiting factor in the 
States where few trees are grown is doubtless extremely low winter 
temperatures. Yet in the milder portions of even these States, espe- 
cially in protected locations, the growing of peaches is not an impos- 
sibility. It is obvious, however, that where the limit of possibility 
is approached, the number of crop failures may be expected to be 
large in comparison with the number of good crops. 

Wide differences appear in the number of bearing trees in certain 
States in the different 10-year periods, some of which indicate a very 
large increase, while others show a large decrease in the peach in- 
dustry. In some of the important peach-producing States in 1910 
there were also nearly as many trees—in several instances consider- 
ably more—not of bearing age than of bearing age. 
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TABLE I.—Distribution of peach trees, by States, as shown by census reports, site h 


a SS a ee eee ee fs eee —— It rel 
Number of trees of bearing age— Trees 

S not ‘acto 

cee ainiaaiit wae oh eeiaie ccla ae Spatal of bearing facto: 

age, a. 

Eleventh | Twelfth | Thirteenth’ Thirtecnth grow! 

Census, Census, Censns, | Census, A 

1890. 1900. 1910. 1910. — 

ate aetieete . and ¢ 


New England: | 
1, 607 9, 592 5, 102 | ' yet, b 
suital 


New Hampshire 19, 057 57, 571 | 
1, 966 , 993 5, 492 , : 
IN soos ooo on acne escnatce dense t se 87, 004 405] 154, 592 | refri¢ 
Rhode Island 11, 816 8. 063 39, 342 © 
Connecticut ' 88, 655 , 726 461,711 : "El 
Middle Atlantic: More 
1,014,110 | 2,522,729 | 2,457,187] 2,216, degre 
New Jersey 4,413,568 | 2, 746, 6 1, 216, 476 . 363, © 
Pennsylvania 1, 146,342 | 3,521, 2, 383, 027 2, 179, eause 
East North Central: 
Ohio... .----| 1,882,191 , 363, 3, 133, 368 * alreac 
Indiana... bs 953, 980 , 925. | 2,130,298 
Tilinois... a 783, 910 , 448, 2, 860, 120 39, some 
Michigan... | 1,919, 104 , 104, 2, 907,170 
Wisconsin 387 ; 4, 163 
West North Central: 
A a eg ee 334 1, 571 | 
82. 238 f t 1. 090, 749 | 
Missouri ‘ 1, 999, 474 , 557,365 | 6, 588, 034 
EM DS ob ed nth brewieis «9 aie Mis : 90 
South Dakota. . 8 : 1,815 
Nebraska ; 4,7 , 055, 956 1, 188, 373 | 
tc uekhn Rasiosh arden sepeaeessn<y 4, 876, 311 5, 098, 06 4, 394, 894 


South Atlantic: 
4, 521, 623 441, 62 1, 177, 402 | 212, 117 
Maryland 6, 113, 287 , 017, 85 1, 497, 724 | 805, 063 
District of Columbia ol ¢ 330 1 
Virginia ; ¢ , 939, 11: 1, 585, 505 780, 551 
Virgi ) 1, 424, 582 , 441, 188 
2, 661, 791 | 861, 042 
1, 336, 142 349, 790 
10, 609, 119 , 531, 367 
290, 850 156, 782 


2,245,402 | 1, 110,744 
, 163,737 | 1, 190, 727 
3, 177, 331 838, 866 
, 726, 298 724, 805 


, 859,962 2, 884, 927 
903, 352 316, 132 
, 783,825 | 2,574, 680 
, 737,827 | 2, 958,813 Fic. 1 


Wes 
538 3, 386 ee 
73, 080 212, 995 cone 
| 46 419 thou 
998 | 798,372 606, 001 
003 | “136,191 184, 466 , 
073 51.415 32, 562 It i: 
68, 121 9,665 | 544.314 651,233 
3, 996 136 | 6,329 5, 019 locate 








72, 701 ,636 | 536,875 | 1,028,141 sites 
115, 244 , 716 273, 162 508, 179 ‘ 
2, 669, 843 | 393 | 7,829,011 | 4,409, 562 entire! 
53, 885, 597 | 99,916,598 | 94, 506, 657 | 42, 266,28 distric 
‘ : — a tions ; 
a Includes also nectarines, but the number of nectarine trees is so small as to be practically negligible. ; 
b Includes Indian Territory. tion o: 
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LOCATION AND SITE. 
im mo 


The location of an orchard has to do with its general surroundings. 

It may relate to transportation facilities, markets, climatic condi- 
tions, and the geographical position of the district or region in which Tt i 
an orchard is placed, or, in other words, its local geography. The sandy 
low th 
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site has to do with the particular piece of land occupied by the trees. 
It relates to the soil, slope, atmospheric drainage, and other natural 
factors which affect the suitability of a given area of land for peach 






growing. 

A location may have every natural advantage as to climate, soil, 
and other local conditions for the successful growing of peaches and 
yet, because of its remoteness from a shipping station, distance from 
suitable markets, or even the impracticability of supplying ice for 
refrigerator cars, it may be impossible to market them profitably. 
Moreover, a location may have all these advantages to a satisfactory 
degree and yet not be desirable for commercial peach growing be- 
cause the markets within its logical radius for distribution are 
already abundantly supplied with peaches from districts which in 
some important respects are more advantageously placed. 


















Fic. 1.—A fairly typical peach-orchard site in the Allegheny Mountain district of 

West Virginia, this being in Morgan County. In many instances the soil and other 
conditions in the valleys between the ridges are not well suited for peaches, even 
though the ridges may be admirably adapted to them. 









It is likewise true that within a district which as a whole is well 
located for commercial peach growing there may be and usually are 
sites which are not adapted to this purpose, for reasons that are 
entirely local. This is especially apt to be the case in mountainous 
districts or wherever the topography is much broken and soil condi- 
tions are very variable. Especially careful discrimination in the selec- 
tion of sites for orchards is essential in such districts. Figures 1 and 
2 show typical orchard sites in important peach-growing districts 
in mountainous sections in widely separated parts of the country. 











SITES WITH REFERENCE TO SOIL. 









It is the current opinion that the peach should be planted on 
sandy or some of the lighter types of soil. Excellent results may fol- 
low the planting of orchards on such soils, but peaches do well also 
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on a wide range of soil types, including even some of the moderately 
heavy clay loams and clays. But whatever the type, a soil must be 
thoroughly well drained. Peaches will not succeed on poorly drained 
soils. The heavy clay types which‘are so hard and impervious that 
water does not percolate through them readily are to be avoided, 
Moreover, the soil should be moderately fertile. One very rich in 
nitrogen is not desirable as a general rule, since it may induce an 
excessive growth of foliage, but the impression that a poor, infertile 
soil is “ good enough for peaches” is erroneous. 

Where alkali soils occur, they should be avoided. While the peach 
tree can be grown where there is a limited amount of the alkali salts, 
they cause disaster if present in large quantities. It is safer, there. 
fore, to avoid them as far as possible. 


Fic. 2.—A fairly typical peach-growing section in a foothill district in California, this 
being in Placer County, Though the surface is much broken, these orchards are all 


irrigated, 


SITES WITH REFERENCE TO ELEVATION. 


Generally a site that is elevated considerably above the surround- 
ing areas is to be preferred for a peach orchard. Cold air settles 
to the lower levels. For this reason it is often colder at the lower 
elevations than it is at higher points. This is what is meant by 
“atmospheric drainage.” The occurrence of frost in low places when 
there is none on elevated areas is thus explained. For the same 
reason peach buds are often winterkilled or the blossoms are in- 
jured by frost in the spring in low places when near-by orchards 
on higher elevations are injured much less, or even escape entirely. 
During the past few years the importance of selecting relatively 
high sites for peach orchards in order to avoid the effects of un- 
favorable temperatures has been emphatically demonstrated in many 
different parts of the country. There are, however, certain general 
exceptions to the foregoing statement. Where an orchard that is 
well elevated above the surrounding country is exposed to low tem- 
peratures which are accompanied by severe winds, the fruit buds 
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are sometimes injured, when in the orchards at lower levels in the 
same locality, where there is protection from the wind, no injury 
occurs. However, injury under these conditions is rather rare in 
comparison with that which occurs in orchards that occupy rela- 
tively low sites. 

SITES WITH REFERENCE TO BODIES OF WATER. 


Where an orchard has a site adjacent to a body of water of suffi- 
cient size and depth to have an appreciable influence on the local 
climate, the importance of a relatively high elevation largely dis- 
appears. Because water warms up in the spring more slowly than 
the atmosphere, it acts in effect as a refrigerator, making the tem- 
perature in its immediate vicinity colder than at points somewhat 
distant from it. Vegetation within the zone of this influence ad- 
vances more slowly in the spring than it does outside of that zone. 
The tendency is for the blossoming of peach trees within the zone 
to be delayed until after the season of spring frosts is past. 

In the fall, frosts are delayed. The water, having absorbed much 
heat during the summer, cools off in the fall more slowly than the 
atmosphere and tends to keep the temperature within its zone of 
influence warmer than it would otherwise be. 

For these reasons peaches are grown with marked success in the 


portions of New York and the Province of Ontario that border Lake 
Ontario; in Ohio along Lake Erie; in southwestern Michigan on 
Lake Michigan, and in some other districts adjacent to large bodies 
of water. The influence of such bodies of water usually does not 
extend back from the shore more than a few miles, though the slope 
of the land with relation to the water determines largely the extent 


of the area affected. 


SITES WITH REFERENCE TO SLOPE. 


The slope or exposure of a site has reference to the point of the 
compass toward which the land inclines. No one slope is preferable 
under all conditions and in all regions. A site having a moderate 
slope in some direction probably is to be preferred for orchard pur- 
poses to one that is level, as one with a slope will usually have better 
soil and atmospheric drainage than a level area; but one slope may 
be as good as another. 

Ay orchard that occupies a site which slopes away from the pre- 
vailing wind may be afforded a certain amount of protection there- 
from, and in some regions there are well-marked soil differences on 
the different slopes of the ridges. These differences may be such 
as to make one slope better adapted to peach growing than another. 

The slope factor, however, is largely one of degree. Peach trees 
on a site having a very steep southern slope will usually blossom and 
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on a wide range of soil types, including even some of the moderately 
heavy clay loams and clays. But whatever the type, a soil must be 
thoroughly well drained. Peaches will not succeed on poorly drained 
soils. The heavy clay types which are so hard and impervious that 
water does not percolate through them readily are to be avoided, 
Moreover, the soil should be moderately fertile. One very rich in 
nitrogen is not desirable as a general rule, since it may induce an 
excessive growth of foliage, but the impression that a poor, infertile 
soil is “ good enough for peaches” is erroneous. 

Where alkali soils occur, they should be avoided. While the peach 
tree can be grown where there is a limited amount of the alkali salts, 
they cause disaster if present in large quantities. It is safer, there. 
fore, to avoid them as far as possible. 


Fic. 2.—A fairly typical peach-growing section in a foothill district in California, this 
being in Placer County, Though the surface is much broken, these orchards are all 
irrigated, 


SITES WITH REFERENCE TO ELEVATION. 


Generally a site that is elevated considerably above the surround- 
ing areas is to be preferred for a peach orchard. Cold air settles 
to the lower levels. For this reason it is often colder at the lower 
elevations than it is at higher points. This is what is meant by 
“atmospheric drainage.” The occurrence of frost in low places when 
there is none on elevated areas is thus explained. For the same 
reason peach buds are often winterkilled or the blossoms are in- 
jured by frost in the spring in low places when near-by orchards 
on higher elevations are injured much less, or even escape entirely. 
During the past few years the importance of selecting relatively 
high sites for peach orchards in order to avoid the effects of u- 
favorable temperatures has been emphatically demonstrated in many 
different parts of the country. There are, however, certain general 
exceptions to the foregoing statement. Where an orchard that is 
well elevated above the surrounding country is exposed to low tem- 
peratures which are accompanied by severe winds, the fruit buds 
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are sometimes injured, when in the orchards at lower levels in the 
same locality, where there is protection from the wind, no injury 
occurs. However, injury under these conditions is rather rare in 
comparison with that which occurs in orchards that occupy rela- 
tively low sites. 


SITES WITH REFERENCE TO BODIES OF WATER. 


Where an orchard has a site adjacent to a body of water of suffi- 
cient size and depth to have an appreciable influence on the local 
climate, the importance of a relatively high elevation largely dis- 
appears. Because water warms up in the spring more slowly than 
ihe atmosphere, it acts in effect as a refrigerator, making the tem- 
perature in its immediate vicinity colder than at points somewhat 
distant from it. Vegetation within the zone of this influence ad- 
vances more slowly in the spring than it does outside of that zone. 
The tendency is for the blossoming of peach trees within the zone 
to be delayed until after the season of spring frosts is past. 

In the fall, frosts are delayed. The water, having absorbed much 
heat during the summer, cools off in the fall more slowly than the 
atmosphere and tends to keep the temperature within its zone of 
influence warmer than it would otherwise be. 

For these reasons peaches are grown with marked success in the 
portions of New York and the Province of Ontario that border Lake 
Ontario; in Ohio along Lake Erie; in southwestern Michigan on 
Lake Michigan, and in some other districts adjacent to large bodies 
of water. The influence of such bodies of water usually does not 
extend back from the shore more than a few miles, though the slope 
of the land with relation to the water determines largely the extent 


of the area affected. 


SITES WITH REFERENCE TO SLOPE. 


The slope or exposure of a site has reference to the point of the 
compass toward which the land inclines. No one slope is preferable 
under all conditions and in all regions. A site having a moderate 
slope in some direction probably is to be preferred for orchard pur- 
poses to one that is level, as one with a slope will usually have better 
soil and atmospheric drainage than a level area; but one slope may 
be as good as another. 

An orchard that occupies a site which slopes away from the pre- 
vailing wind may be afforded a certain amount of protection there- 
from, and in some regions there are well-marked soil differences on 
the different slopes of the ridges. These differences may be such 
as to make one slope better adapted to peach growing than another. 

The slope factor, however, is largely one of degree. Peach trees 
on a site having a very steep southern slope will usually blossom and 
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the fruit will ripen somewhat earlier than on a corresponding north. 
ern slope, but where the differences in slope are only moderate their 
relative influence on the time of blossoming and ripening is not very 
marked. Whether early or late blossoming is desirable is largely a 
local matter and depends primarily on the relative dates of blos. 
soming and the usual occurrence of spring frosts in any locality or 


on any site. 
TEMPERATURE A LIMITING FACTOR. 


Aside from economic factors, temperature probably is the most 
decisive limiting factor in the distribution of commercial peach 
growing. Usually the fruit buds are the first to suffer injury. No 
absolute minimum temperature which the peach is able to withstand 
without injury can be given. The condition of the buds with regard 
to their strength, vitality, and perfect dormancy, the duration of the 
critical temperature, the climatic conditions following the cold 
period, perhaps the amount of moisture in the air during the period, 
and other factors all have an influence. 

In many peach districts, however, the growers are always appre- 
hensive of injury, even with buds in good condition and all other 
factors favorable, whenever the temperature reaches 10° to 20° F, 
below zero, though buds of many varieties often withstand tempera- 
tures considerably lower than this when all other conditions are 
favorable. 

Where severe spring frosts occur from year to year during the 
blossoming period it is not practicable to produce peaches on a com- 
mercial basis. Similarly, regions in which protracted warm periods 
occur from time to time during the winter have usually proved to be 
uncertain for peaches. The trees become more or less active during 
the warm periods; the buds start enough to become tender and are 
injured later even by temperatures which may not be unseasonable 
for the latitude. For this reason winter and spring injury is some- 
times experienced in middle and southern latitudes, when peaches in 
the northern districts escape. 

Orchard heaters offer a measure of relief under some conditions 
in districts subject to unseasonable spring frosts, but such districts 
are, nevertheless, seriously handicapped in comparison with those 
where disastrous frosts rarely occur. 


PROPAGATION OF PEACH TREES. 


The average peach grower is not concerned directly with the 
propagation of trees. It is generally more advantageous for him to 
purchase them from one who makes the growing of trees his special 
business than to grow them himself. However, the general features 
of propagation should be understood by those engaged in peach grow- 
ing. They are, therefore, briefly outlined in the present connection. 
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The site selected for a peach nursery should be one that is well 
drained and where the soil is preferably rather light, though not 
necessarily sandy. It is important also that the soil should be rather 
rich, in order to insure as far as possible a satisfactory growth of the 
trees. 

The details of propagating the peach begin with the pits or seeds 
from which the stocks are grown and on which the different varieties 
are budded. The pits are obtained by nurserymen from many dif- 
ferent sources. They are handled in different ways, depending quite 
largely upon climatic conditions, the extent of the business, and other 
factors. 

In the middle latitudes, where probably the largest peach nurseries 
are located, the pits are generally planted in the fall in rows 3 to 4 
feet apart where the trees are to be grown. Inthe North the pits are 
sometimes stratified or bedded in the fall in moist sand, where they 
are under some degree of control, and the planting is delayed until 
spring. In either case, the action of the moisture and freezing tem- 
peratures results in the cracking of the “stones.” If the pits have 
been stratified, the kernels are usually sifted from the stones and 
sand before planting. They are then handled in essentially the same 
manner as pits that are planted in the fall. 

In very mild climates where there is little action from frosts or 
freezes, it is probably quite important to prevent the pits from ever 
becoming dry. If they are not planted as soon as they are removed 
from the flesh of the fruit, they should be held in such a manner as to 
prevent the loss of much moisture. Otherwise, a very slow and irreg- 
war germination would follow. However, pits that have become dry 
will frequently germinate fairly well without freezing, provided they 
are soaked in water for a sufficiently long time before being planted, 

The usual method of propagation is by budding, and the seedlings 
should be large enough to bud by midsummer in their first season’s 
growth. This is done largely during July and August, extending 
sometimes into September. 'The buds put in during these months 
should “ take,” that is, become attached to the stock, within a com- 
paratively few days if the operation is successful; then they should 
remain dormant until the following spring. After the buds “ take,” 
it is a common practice to “lop over ” the tops of the seedling stocks 
by cutting them nearly off just above the point where the bud was 
inserted. Subsequently, the tops are entirely removed, or the tops 
may be left until the following spring and then removed without 
being previously lopped over. 

The trees are ready to be planted permanently in the orchard after 
they have made one season’s growth in the nursery. These are 


1The operation of budding is fully described in Farmers’ Bulletin 157, entitled “ The 
Propagation of Plants,” a copy of which will be forwarded without cost on application to 


the Secretary of Agriculture. 
25677°—18—Bull. 917 2 
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known as “1-year-olds,” and they comprise the great bulk of the | that 
trees that are delivered by nurserymen for fall and spring planting J quer 
A limited amount of budding is done by some nurserymen in June, | be > 
Buds inserted as early in the season as this are expected to start inty Dut t 
growth with but little delay instead of remaining dormant until the J VY! 
next spring, as is the case with the buds that are put in later in th Pe 
summer. The trees so grown are termed “ June buds” and are ready § PFOP 
for permanent planting the following fall. While some growers | betw 
plant this grade of tree with a high degree of success, the majority J ee. 
prefer 1-year-old trees, as already stated. Trees older than one year gradi 
should not be planted unless in very exceptional instances. nated 
In California, the stocks which are budded during the summer ar J “@ 2 
sometimes used the following fall and spring for planting orchards The F 
This practice is commonly referred to as “ dormant-bud ” planting, § 8 ©? 
ones ; 
REGIONS FROM WHICH TO OBTAIN TREES. questi 
The section of the country from which trees are obtained is unin- oa 5 
portant so long as the trees are well-grown, healthy, and typical fg 8 
of the desired varieties. The growing of good trees depends upon § ,.,., . 
favorable conditions and proper management in the nursery, and y;. pI 
these factors are not peculiar to any particular section. ak ay 
The inherent qualities of a variety do not change when the tres fo, 41, 
are grown in different sections of the country. If the variety sf johap 
hardy, it will continue to be so; if it is susceptible to some disease, Befo 
it is not. made less so by growing the tree during its nursery period inf },,, do 
some particular region. whe 
For economy in transportation trees should be purchased as near f jpo.o4 : 
the place where they are to be planted as practicable. Moreover, it die 
trees shipped long distances sometimes suffer injury if they are not B ), 4.5, 
properly packed or if they pass through severe extremes of tem § i1,:.. ¢, 
perature while in transit. Other things being equal, the nearer the 
nursery the shorter the period during which the trees are out of the 
ground. On the other hand, differences in the price of trees of the 
same grade offered by different nurserymen, the desire to secure trees In ge 
of some special varieties, or some other reason may make it prefer-§ ‘vere, | 
able to purchase elsewhere than at the nearest nursery. advanta 
vised, 
TREES FOR PLANTING. where tl 
A i . working 
s a rule, only thrifty, well-grown, well-rooted 1-year-old o ici? 
“June-budded ” trees free from injurious insect pests and fungot in E 
diseases should be planted. Thrifty, well-grown trees are not neces § , o i e 
sarily the largest trees which can be found in a nursery. Medium ie 
. : ; ; cold wea 
sized trees are probably fully as desirable for planting as the large their 
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that are stunted and weak from some cause or other. Not infre- 
quently they have poor root systems. The smaller trees can usually 
be bought at a lower price than the medium-sized and large ones, 
but they may prove costly in the end, especially if they are lacking 
in vitality and make a poor growth after being planted. 

Peach trees are commonly graded according to their height. In 
properly grown trees, however, there is a pretty definite relation 
between the height and the size of the trunk or “caliper” of the 
tree. The diameter of the stem is sometimes used as the basis for 
grading nursery stock. The grades, according to height, are desig- 
nated as “3 to 4 foot,” “4 to 5 foot,” “5 to 7 foot” trees, ete. Fig- 
ure 8 shows four trees of each of three different sizes or grades. 
The relative size and height are apparent. The heaviest grade (C) 
is composed of larger, more heavily branched trees than the smaller 
ones; but they are more bulky and heavier to handle, and it is a 
question whether they will develop into any better trees ultimately 
than the medium-sized grade. The smallest grade (A) is composed 
of fairly good trees, but some of them may be lacking in vitality. 
Sometimes, for the sake of reducing the first cost, a grower buys 
even smaller trees than the 3 to 4 foot grade, but in most cases 
this proves to be false economy. A few cents per tree of additional 
cost means comparatively little in the initial expense of starting 
an orchard, but it may mean a vast sum later in the life of the 
orchard in the better development of good, vigorous trees. 

Before planting an orchard, every prospective peach grower who 
has important interests at stake should form an accurate conception 
of what constitutes good nursery trees in every respect; he should 
thoroughly familiarize himself with the appearance of the insects 
and diseases that are likely to be disseminated on nursery stock; and 
he should give particular attention to the character of the roots and 
their freedom from such troubles as crown-gall and aphis injury. 


TIME OF PLANTING. 





In general, in northern latitudes, or wherever the winters are rather 
severe, planting in the spring as early as the soil can be worked to 
advantage and after the danger of hard freezes is past is to be ad- 
vised. But in middle and southern latitudes and in regions generally 
where the winters are mild and where the fall season is favorable for 
working the soil until late, the planting of trees in the fall is generally 
successful and by many is preferred to spring planting. The plant- 
ing should be delayed until thoroughly well and naturally ripened 
trees can be obtained, but it should be done before the advent of really 
cold weather. Fall-planted trees should reestablish some root action 
in their new positions before winter sets in. The danger of winter 
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injury is thus reduced. But in some of the milder portions of the 
country, where the soil seldom freezes deep and rarely remains frozey 
for more than a few days at a time, peach trees are commonly planted 
at almost any time during the winter. 

In many parts of California, after the first rains have moistened 
the soil, usually early in January, the planting may be done to ad. 
vantage, though some soils may be too cold and uncongenial at that 
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Fic. 3.—Nursery stock, showing different grades or sizes of 1l-year-old peach trees: 
A, 8 to 4 foot grade; B, 4 to 5 foot grade; C, 5 to 7 foot grade. 


time. In such cases planting is usually deferred until early spring, 
though there is then some danger of the trees starting into growth 
before the soil reaches a suitable condition to be properly handled. 


HANDLING THE TREES WHEN RECEIVED FROM THE NURSE. 


When received from the nursery the trees should be unpacked im- 
mediately. Every possible precaution should be taken to prevett 
the roots from becoming dry. Unless the trees can be planted m- 
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mediately, they should be heeled in, in a thoroughly well-drained 
place, where the soil is mellow and deep. A trench sufficiently wide 
and deep to receive the roots is made; then the trees are placed in it 
in the manner shown in figure 4. In covering, the soil should be 
worked among the roots of the trees sufficiently to fill all the spaces 
between them. This will fully exclude the air; otherwise, there is 
danger of the roots drying unduly. If a large number of trees are 
to be heeled in at the same place, it will usually be found convenient 
to place them in closely adjacent rows. When this is done, the trees 
in one row, for convenience, may be covered with the soil which is 
removed in opening the next adjacent trench. 


Fic. 4.—Peach trees heeled in. ‘They may be held in this manner in good condition 
for a long time. 


Trees that are tied in bundles when received must be separated 
before being heeled in. If this is not done, it is practically impos- 
sible to work the soil among the roots sufficiently well to prevent 
them from drying to a serious extent. 

Sometimes it is necessary to leave the trees heeled in over winter. 
It is then well to place them in a position which is nearly horizontal, 
so that the entire portion of the trunks below the branches can be 
readily covered with soil for the purpose of protection. Such pro- 
tection is of particular importance in the colder peach-growing dis- 
tricts. The soil should be made rather firm about the trunks and 
roots, so that harbors for mice will be reduced to a minimum. 
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PREPARATION OF THE LAND. 


The ideal preparation of the soil for peach trees consists of deep 
plowing and thorough pulverizing with the harrow or cultivator, 
though a certain amount of variation from this ideal may not result 
disastrously. For example, where newly cleared land is to be de. 
voted to peaches, it is practicable to remove the stumps from a nar. 
row strip along the line of each row of trees, thus making possible 
thorough preparation of the strip before the trees are planted and 
permitting thorough tillage throughout the following season. Each 
season thereafter the cleared strip should be widened and the culti- 


vation extended. By the time the trees come into bearing, the stumps | 


should be pretty well cleared from the entire area. 

Newly broken sod land can not be as readily fitted for the planting 
of trees as land that has been plowed long enough for the sod to 
become well rotted. 

PLANTING THE TREES. 


Peach trees are planted at various distances apart, the topography 
of the land, the fertility of the soil, the varietal characteristics of the 
trees, and the preferences and conceptions of individual growers all 
being factors to be considered. Common planting distances are 18 
by 18 feet, 18 by 20 feet, or 20 by 20 feet, requiring, respectively, 134, 
121, and 108 trees per acre. Closer planting is sometimes practiced, 
but it is rarely advisable, and under some conditions 25 by 25 feet 
probably does not allow the trees more space than they need. The 
trees are usually planted in squares, as the above distances suggest, but 
the triangular system or some of its modifications is occasionally used. 

Every reasonable care should be observed to plant the trees in 
straight rows and in perfect alignment in both directions. Trees 0 
placed look better and can be cultivated better and more conveniently 
than where the rows are crooked and irregular. 

Before digging the holes for the trees, some growers plow one or 
two deep furrows along the line which marks each row, thus greatly 
reducing the amount of digging that must be done with a spade at 
the points where the trees are to stand. The holes should be broad 
enough to admit the roots without bending or crowding them from 
their natural positions, and deep enough to allow the trees to be 
planted 2 or 3 inches deeper than they were in the nursery. 

The use of dynamite in preparing the holes where trees are to be 
planted has been extensively advocated, but if a soil is well suited to 
peach growing, it is a question whether dynamiting will improve it 
materially. If the soil is not adapted to peaches, it is a question 
whether dynamiting can accomplish any permanent good. Moreover, 
under some soil conditions positive harm may result. 
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In some sections a thin stratum of hardpan or other impervious 
material occurs beiow the topsoil, while the subsoil beneath the im- 
pervious stratum is well suited to peach growing. Undoubtedly 
the use of dynamite as a means of breaking up such strata is entirely 
practicable and effective when it is properly applied. 

In preparing a tree for planting, all portions of the roots which 
have been mutilated in digging the trees or injured by any other 
means should be trimmed off, and long slender roots, if they occur, 


fd 
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lic, 5.—Peach trees trimmed ready to plant: A, 4 to 5 foot grade; B, 5 to 7 foot grade. 


are usually cut off to correspond with the length of the general root 
system. 

Unless a tree is rather large, the branches should all be removed, 
leaving only a single unbranched stem, as shown in figure 5, A. This 
stem should be headed back to correspond with the height at which 
it is desired to form the head of the tree. The common extremes as 
to height of top preferred by different growers range from about 12 
to 18 inches up to 24 or 30 inches. 
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But if the larger grades are planted—those, for instance, which are If 

6 feet or more in height—it is usually safer not to trim to a single soil a 
unbranched stem. There might, then, not remain enough buds which also p: 
would give rise to branches properly placed to make a good svmmetri. the - 
cal head. It is therefore wise to select from. three to.five branches soil c 
that are well distributed about the main stem, from which to develop the tr 
the head. The limbs thus selected for the foundation of the top to be § 
should be headed back to mere stubs, as shown in figure 5, B, but on ‘ 
differe 





each stub there must be left at least one well-developed bud to insure 
a starting point for the growth of the branch. With small and 





growe 


















medium-sized grades there is little danger that an abundant growth tillage 
of desirable character will not develop from the main stem. orchat 
Danger that the roots may become too dry after they are trimmed J. To ¢ 
and before the trees are planted can be largely eliminated by dipping in the 
the roots in a puddle of clay of such consistency that a thin layer of anothe 
mud will adhere to them when they are dipped into it. Such a coat- ventin, 
ing of mud will afford considerable protection against undue drying J °' tk 
out from exposure to sun and wind. dry | 
In filling the hole after a tree has been put in position and properly |. Genc 
aligned, only finely pulverized soil should be used. Much care should ug ent 
be taken to work the soil in closely about the roots. This may be done plante¢ 
to some extent with the fingers. Moving the tree up and down very = 
slightly after the first few shovelfuls of soil have been placed in the feasible 
hole will also help materially to settle it among the roots. = * 
As the filling progresses, the soil should be firmly tamped about the extend 
roots either with the feet or with some sort of a plunger. The soil * ih 
1e spr 





around the tree should be left about even with the general level of 
the surrounding surface. 
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TILLAGE. 





Tillage refers to the working of the soil after the trees are planted. 
The objects of tillage have been comprehensively summarized as 








follows:? 






(1) Tillage improves the physical condition of the land (a) by fining the soil 
and thereby presenting greater feeding surface to the roots; (b) by 
increasing the depth of the soil and thereby giving a greater foraging 
and root-hold area to the plant; (¢c) by warming and drying the soil 
in the spring; (d) by reducing the extremes of temperature and mois 







ture. 

(2) Tillage may save moisture (e) by increasing the water-holding capacity 
of the soil; (f) by checking evaporation. 

(3) Tillage may augment chemical activities (g) by aiding in setting free 








plant food; (kh) by promoting nitrification; (i) by hastening the de If the 
composition of organic matter; (j) by extending these agencies (j, siderabl]. 
h, i) to greater depths of the soil. °56 

=JD 














1 Bailey, L. H. The Principles of Fruit Growing, p. 139. New York and London, 189. 
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If the tillage is sufficient to maintain the physical condition of the 
soil and to conserve the soil moisture adequately, the other objects 
also probably will be realized. An orchard should be tilled, if at all, for 
the sake of the trees and their product. Tf without tillage the proper 
soil conditions exist to an extent which is adequate for the needs of 
the trees and the production of good crops, then perhaps nothing is 
to be gained by tillage. 

With reference to peach orchards, there is comparatively little 
difference of opinion in regard to tillage. The conviction of the best 
growers in practically all peach-producing sections is that thorough 
tillage is essential to the continued successful maintenance of a peach 
orchard. 

To one grower * thorough tillage” may mean plowing the orchard 
in the spring and harrowing it once or twice later in the season; to 
another, who has a very high estimate of tillage as a means of pre- 
venting the evaporation of moisture from the soil, it may mean going 
over the orchard with some tillage implement 20 or 25 times during 
a dry season. 

Generally speaking, a peach orchard should be tilled throughout 
its entire life, beginning with the first season after the trees are 
planted. If, for the sake of economy or for other reasons, it is im- 
practicable to work the entire area between the trees, it is usually 
feasible to confine the tillage for the first year or two to a narrow 
strip along each row. But the width of the tilled strip should be 
extended each season, and by the third year the entire surface should 
receive attention. By that time the roots of the tree extend beyond 
the spread of the branches and the entire space between the rows, 
where the trees have been planted the usual distances apart, is rap- 
idly becoming filled with small rootlets and root hairs through which 
moisture and plant food in solution are taken up. The root develop- 
ment of peach trees, indicating the position of the roots with regard 
to tillage and the application of fertilizers, is suggested in figure 6. 

Under normal or standard conditions in most peach-growing dis- 
tricts the advice applies generally, to begin the tillage in the spring 
as soon as the soil is in suitable condition to work. But in the case 
of bearing orchards, some of the most experienced growers wait until 
after the fruit has set before they begin, in the belief that earlier 
tillage may influence adversely the setting of the fruit. The presence 
of a cover crop, its character, and the needs of the soil with reference 
thereto are other factors that may influence the date of beginning of 
tillage. The handling of cover crops is discussed on another page. 

If the soil is hard or 1f there is a cover crop that has made con- 
siderable growth, it will be necessary to turn the soil with a plow and 
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follow with a harrow, cultivator, or such other tillage implement as 
best suits the needs of individual orchards. If the soil is light, plow- 
ing in the spring can sometimes be omitted, as some type of cultiva- 
tor will be found adequate to pulverize thoroughly the soil to a 
sufficient depth. The surface should be kept as nearly level as pos- 
sible. For instance, if the soil is plowed toward the trees at one time, 
it should be turned away from them at a later plowing. 

In general, the orchard should be gone over with some kini of a 
tillage implement often enough to keep the soil thoroughly light and 


Fic. 6.—A peach tree about 5 years old growing in ‘“‘ Porter’s red clay” soil, Virginia. 
The spread of the branches was 18 feet. The spread of the roots, as traced, was 36 
feet—17 feet on one side and 19 feet on the other. 


loose, or, in other words, in the condition of a dust mulch, for a 
depth of at least 3 or 4 inches. If a crust forms on the surface, or if 
the dust mulch becomes compact, evaporation of the moisture that 
is in the soil will become excessively rapid and an unnecessary and 
perhaps serious loss of moisture which is needed by the trees will 
occur. As the surface is made compact by rain, tillage is advisable, 
as a rule, after each rainy period or after heavy showers; also as 
much more frequently as the impaired condition of the dust mulch 
may make necessary. In irrigated orchards tillage should generally 
follow soon after each application of water. 

Tillage operations are usually continued until midseason—the last 
of July or the first of August. By that time the growth of the trees 
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for the season will have been largely made, fruit buds for the next 
season’s crop will have begun to form, the fruit of the midseason 
varieties will have completed a large proportion of its growth, and the 
later varieties will finish their development during a period when less 
moisture is required for the various functions of the tree than earlier 
in the season. Where cover crops or green-manure crops are desired, 
they should be sowed, in many cases, by this time. 

As the trees become large, some of the extension types of tillage 
implements are advantageous, as they make possible the working of 
the soil under the branches without unduly crowding the team into 
the trees. In one of the large mountain peach orchards in West 
Virginia, where the broken topography of the land requires strong 
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Fic. 7.—An efficient outfit for the tillage of orchards where the topography is much 
broken and the draft is heavy. 


motive power for efficient work, the outfit shown in figure 7 has 
proved especially well adapted. The team of leaders is driven by a 
“jerk line,” the driver riding the near pole horse. The man who 
rides the harrow not only serves the useful purpose of weighting it 
down, so that it will cut deep, but he also guides the harrow past the 
trees by properly adjusting the positions of its two sections. In this 
way the trees are rarely injured, and yet the harrow can be run very 
close to them. However, in this particular orchard the use of the 
harrow is usually preceded by 2 or 3 bouts with a light 1-horse plow 
along each row of trees. 

The homemade leveler shown in figure 8 is also a very useful tillage 
implement in some orchard districts. Though of special importance 
in some of the irrigated districts for leveling the irrigation furrows, 
it is effective in crushing clods and in smoothing the surface of the 
soil. It consists of two side pieces of 2-inch plank, 12 or 14 feet long 
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and 6 to 8 inches wide. The crosspieces are 7 or 8 feet wide. The lower 
edges of the crosspieces where they come in contact with the ground 
are protected with strips of iron or steel to prevent undue wearing 
and also to give increased efficiency. 








MAINTAINING THE FERTILITY OF THE SOIL. 






Good tillage and the maintenance of an ample supply of humus o1 
decaying vegetable matter in the soil will do much to keep it in a sufl- 
ciently productive condition for peach growing. But continuous till- 
age of the soil tends to deplete its content of humus unless it is re- 








newed from time to time. 
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Fig. 8.—A leveler used in some sections for filling irrigation furrows, making the surface 
of the soil smooth, and pulverizing the clods. 













USE OF COVER CROPS. 







Where stable or barnyard manure is abundant there is probably no 
more satisfactory way of supplying humus to the soil than by a 
liberal use of it. Manure is seldom obtainable, however, in sufficient 
quantity to meet any far-reaching needs. In its absence the use of 







cover or green-manure crops is to be advised. 
The ways in which a cover crop may contribute to the welfare of 






the orchard have been enumerated as follows:? 









(1) It directly improves the physical condition of the land; prevents hard soils 
from cementing or puddling; holds the rains and snows until they have 






time to soak away into the land; dries out the soil in spring, making 






. early tillage possible; sometimes serves as a protection from frost. 
(2) It catches and holds some of the leaching nitrates, of which the roots of 
trees xre in little need late in the season; adds humus to the soil ; renders 








plant foods available; appropriates nitrogen, if it is a leguminous crop. 






The plants commonly used for cover-crop purposes fall into two 
groups—leguminous (or nitrogen-gatbering) and nonleguminous. 







The former group comprises red clover, crimson clover. bur clover, 





field peas, vetch, cowpeas, and others: the nonleguminous group con- 
sists of rye, oats, buckwheat, millet, rape, turnips, and various others. 
Sometimes the growth of weeds or other more or less spontaneous 
growth is encouraged after the seasonal cultivation is ended, as a 







means of obtaining a cheap supply of vegetable matter for the soil. 
Red clover is more commonly used in apple orchards than in peach 
orchards, and especially when it is intended to omit tillage for a sea- 














1 Bailey, L. H. Op. cit., pp. 184-185. 
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son. Vetch is apparently being used more and more as an orchard 
cover crop in the northern fruit districts. Crimson clover is espe- 
cially satisfactory in some of the light soils in New Jersey and Dela- 
ware in seasons when there is a good supply of moisture in the soil 
at the time of seeding. Cowpeas are very widely used for this pur- 
pose in middle and southern latitudes. 

Probably rye is the most widely used nonleguminous plant. It can 
be sowed late in the season, and it lives over winter and starts into 
growth early the next spring. All of these points are important con- 
siderations in many instances. But oats in combination with vetch 
have been especially satisfactory in some cases, and German millet 
has been shown to be almost an ideal nonleguminous cover crop 
under some of the conditions that prevail in Nebraska." 

In starting the cover crop, the usual practice is to sow the seed 
when the orchard is given its last cultivation for the season, usually 
in July or early in August, though the exact time is regulated by 
conditions. Sometimes cowpeas are planted in drills in June and 
tillage continued with a small cultivator. Where rye is used, it is 
commonly put in toward the close of the growing season.” 

When a cover crop is used in a peach orchard it should be plowed 
under as early in the spring as practicable, unless the growth that is 
on the ground can be worked into the soil effectively and more con- 
veniently by the use of a disk or cutaway harrow. However, if there 
is an abundance of moisture in the soil, the turning under of the 
cover crop is delayed in many cases until after it has made considerable 
growth in the spring, in order to obtain as large a quantity of vege- 
table matter to be worked into the soil as is possible. 

The use of cover crops is sometimes limited in particular seasons by 
lack of moisture. If there is a protracted drought at the time the 
seed should be put in and the trees are suffering therefrom, it might 
do more harm than good to make a further demand upon the mois- 
ture in the soil by sowing a cover crop, even though the soil may be 
known to lack humus. 

In certain districts of generally low precipitation in which peaches 
are being grown successfully, continuous clean tillage, with the re- 
turn of practically no vegetable matter to the soil, is bringing the 
ground into poor physical condition. Stable manure as a source of 
humus is not to be had in sufficient quantity to be of any real value, 
and the limited moisture supply is not sufficient to maintain the 


1—merson, R. A. Cover crops for young orchards. Nebr. Agr. Exp. Sta. Bul. 92, 93 p. 
12 fig., 1906. 

2The amount of seed of the various cover crops commonly sowed per acre is as fol- 
lows: Red clover, 10 to 15 pounds; crimson clover, 12 to 16 pounds; hur clover, 26 
pounds ; field peas, 14 to 2 bushels; vetch, 1 bushel (60 pounds) ; cowpeas, 1 to 2 bushels ; 
rye, 13 to 2 bushels; oats, 2 to 2% bushels; buckwheat, one-half to 1 bushel; millet, 1 to 
1} bushels; rape, 3 pounds; turnips, 3 pounds. 
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peach trees and grow a cover crop at the same time. This situation 
as it exists in some districts presents serious problems. The growers 
are beginning to realize its import. 

Likewise in some irrigated districts where the water supply is 
limited, the need of a cover crop may have to be disregarded, either 
habitually or in seasons of unusual water shortage, because there is 
not enough moisture to meet the demands of both the trees and 
the cover crop. 

Aside from maintaining the fertility of the soil, cover crops may 
have important functions in other respects. Where the soil is sub- 
ject to washing, a cover crop which survives the winter will often 
prevent or materially lessen the washing that would otherwise occur, 

If good tillage and the wise use of cover crops fail to produce the 
best results in a peach orchard that is well situated, the use of com- 
mercial fertilizers may then logically receive consideration as a last 
resort. 
USE OF FERTILIZERS. 


There is no “best” fertilizer for peaches, and no particular fer- 
tilizer can be recommended. <A fertilizer which is economical to 
use and which gives maximum results in a particular orchard might 
be without appreciable effect in another orchard. 

In maintaining soils in a highly productive condition it is impor- 
tant to learn what factors are limiting the performance of the 
orchard. The limiting factor may be an insufficient supply of some 
kind of plant food, improper physical condition of the soil due toa 
lack of humus or poor drainage, or it may be something else. The 
real problem is to determine what the trouble is and then apply the 
proper remedy, if it is known. 

Fertilizers are often largely without appreciable effect if they are 
applied to soils that are in poor physical condition, as when they are 
greatly lacking in humus. For this reason attention should be given 
to the use of fertilizers only after the possibilities of tillage and the 
maintenance of the soil in good physical condition have been ex- 
hausted. 

It follows that a complete fertilizer may give excellent results. 
But if there is an insufficient supply of only one plant food, then it 
may be assumed that the response from the fertilizer is due to the 
presence in it of that plant food of which there was an insufficient 
supply in the soil and that the other plant foods in the fertilizer were 
without any real value to the crop or trees. Obviously under such 
conditions a complete fertilizer would not be economical. 

The wiser plan is to carry on a few experiments with a view to 
determining local needs. A representative portion of the orchard 
may be selected. To a few trees—perhaps 5 or 6—nitrogen may ke 
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applied; to other trees, potash; and to still others, phosphoric acid. 
Different combinations of these plant foods, including one which has 
all of them, thus making a complete fertilizer, may be applied to 
other groups of trees. 

If a detailed record is made of the different applications and each 
group of trees treated the same way each season for several successive 
years, gradually the results of the different fertilizer treatments will 
become apparent in the behavior of the trees, their growth and 
vigor, the productiveness and regularity of the crops, the quality of 
the fruit, and in other ways. From such results the grower who has 
carefully studied the conditions should be able to decide upon a 
rational basis for the use of fertilizers in his own orchard. 


IRRIGATION. 


Most of the peaches produced in the Intermountain States and west 
of the Rocky Mountains are grown under irrigation. It is not feas- 
ible, however, to discuss the details of irrigation in this bulletin. 
Attention is called to Farmers’ Bulletin 882, entitled “Irrigation of 
Orchards,” which will be forwarded without cost by the Division of 
Publications, United States Department of Agriculture. 


PRUNING. 


As a general proposition the most successful fruit growers habitu- 
ally prune their trees, and in doing it they usually follow more or less 
closely some plan or system, even though they may have no clear-cut 
conception of just what their plan involves. 

The principal objects sought in pruning may be summarized as 
follows: 


(1) To modify the vigor of the tree. 

(2) keep the tree shapely and within bounds. 

(3) make the tree more stocky. 

(4) open the tree top to admit air and sunshine. 

(5) To reduce the struggle for existence in the tree top. 
(6) remove dead or interfering branches. 

(7) To renew the vigor of the tree. 

(8) To aid in stimulating the development of fruit buds. 
(9) To secure good distribution of fruit buds throughout the tree. 
(10) To thin the fruit. 
(11) To induce uniformity in the ripening of the fruit. 
(12) To make thorough spraying possible. 

(13) To facilitate the harvesting of the fruit. 


The pruning which a tree receives during the first two or three 
years after it is planted has much to do with its future. Mistakes in 
forming the head or the results of neglect during the early years in 
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the life of 2 tre 
are practically jr. 
reparable. On the 
other hand, if the 
tree is well formed 
and properly prune 
during its first years 
the foundation for g 
good tree is estab. 
lished; subsequent 
errors in pruning, if 
they occur, may ad- 
mit of correction 
without permanent 
harm to the tree. 
In general, the 
proper time to prune 
peach trees is during 
the dormant period. 
preferably in late 
winter or early 
spring, just before 
growth starts, except 
Fie, 9.—A peach tree of the Muir variety during its first in regions where 
season's growth. The cross lines shown in the figure are oe 
intended to suggest suitable points at which to cut the bleedi ng from 


branches when the pruning is done later on. (Photo- wounds is likely to 


graphed in California, Aug. 27, 1913.) 
occur. In such re- 


gions it should probably be done in early winter. But conditions and 
the object of the pruning must be considered in each case. If the 
pruning operations are very extensive, it may be necessary to prune 
throughout the wjnter whenever the weather is suitable for men to 
work in the orchard. If the fruit buds are endangered during the 
winter by adverse temperatures, it may be advisable to delay prun- 


ing as much as economic conditions permit until settled spring 
weather arrives. This is especially advisable if heavy heading back 
of the previous season’s growth is desirable for the sake of the tree, 
since if a large proportion of the fruit buds are killed it may be 
best for the prospective crop not to cut back heavily. 

A limited amount of summer pruning can usually be done to ad- 
vantage. The trees should be observed constantly throughout the 
season of active growth. Whenever a branch is seen to be so placed 
that it obviously will need to be removed at the annual pruning for 
the shaping up of the tree, it is well to take it off at once. In this 
way the annual pruning can be reduced to a minimum and the re 
moval of large limbs will rarely be necessary. 
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Then, too, it frequently happens that a single branch in the top 
of a tree will grow considerably faster than any of the others, mak- 
ing the tree unsymmetrical if the growth of the branch is not 
checked. A slight heading in-as soon as such a tendency is apparent 


will usually keep the top well balanced. 
The pruning of a peach tree at the time of planting it has already 


been discussed. A tree well along in its first season’s growth is 
shown in figure 9. It will be observed that the top is formed of four 
main branches. This tree shows evidence of having received atten- 
tion during the earlier part of the season. Only those branches 
which were of importance in forming the top have been allowed to 
develop. The exact number of branches which may be used in 
forming the head is not an arbitrary matter. From three to five 
branches are permissible, if they are well placed and properly dis- 
tributed on the main stem of the tree. The branches that form the 
head of the tree shown in figure 9 start from points on the trunk 
which are rather too close together. If there was more space between 
the branches where they join the trunk there would be less danger of 
the limbs breaking down in later years from the weight of heavy 
loads of fruit. 

During the dormant period between the first and second year, the 
first year’s growth, provided it has been thrifty and vigorous, should 
be headed back rather heavily; perhaps one-half or two-thirds of the 
growth should be re- 
moved. The cross 
lines shown in fig- 
ure 9 suggest suitable 
points at which to cut 
the branches when 
the pruning is done 
later on. However, 
this needs to be con- 
sidered with several 
things in view: The 
symmetry of the tree, 
its strength and 
vigor, and its future 
development. In 
order to provide for 
an open, well-formed 
head in later years, it % 
may be necessary to (== sre : ial TE 
thin out some of the Fc. 10.—Peach trees about 3 years old that have not been 


. headed in. The limbs are slender and will probably bresk 
sma | | ce. secondary hadly with the weight of the first good crop of fruit 
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branches. In doing 
this, however, pro- 
vision must be made 
for a uniform distri. 
bution of limbs go 
spaced that the open 
top desired will be 
insured and yet the 
main limbs still carry 
an ample number of 
secondary branches, 
Pruning the second 
and third years does 
not differ in principle 
from that which fol- 
lows the first season’s 
growth. At each 


Fig. 11.—A peach tree that has been badly pruned. The . is 
: 2 og 2 pre 
bearing wood is near the extremities of the limbs, The Pruning the - iw 
weight of even a small crop of fruit would be likely to Sea son’s growth 18 


break the limbs to a serious extent. headed back, though 
perhaps not quite as much as at the first pruning. This, however, 
will depend upon the character of the growth and the condition of 
the tree. If it is stocky and strong, less heavy heading back will be 
required to serve the end in view, but long, slender, spindling growth 
should be shortened back as severely after the second or third season 
as at the earlier pruning. 

At each subsequent pruning the secondary branches require the 
same attention as at the first pruning. The points which require 
particular attention are thinning out enough to keep the top open 
and shortening in heavily in order to produce a new growth of bear- 
ing wood evenly distributed throughout the top of the tree and on the 
interior surfaces of the main limbs. 

The effects of not heading in are shown in figure 10. The trees 
here shown are making their second or third season’s growth. They 
were not well headed in at first, and no heading back has been done 
since they were planted. Besides, the soil is lumpy and in poor 
tilth, and the trees are making a weak, slender growth. Had they 
been well headed back, the growth would have been much more 
stocky, even though the trees were small, and they would be in much 
better condition to sustain the weight of a crop of fruit than they 
can possibly be under the system of management that has been 
followed. 

The tree shown in figure 11 has been pruned more or less, but it 
exhibits serious defects. It has not been well headed back, the top 
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has not been properly opened, and the smaller, secondary growth 
has been entirely pruned from a considerable portion of each of 
the main limbs instead of being utilized to develop fruit-bearing 
branches in the center, where its weight can best be supported with- 
out breaking the tree. With the bearing wood largely developed to- 
ward the outer extremities of the branches and the size of the branches 
disproportionately small for their length, even a small crop of fruit 
would be likely to break the tree to pieces very badly. This tree 
may well be contrasted with the trees shown in figures 12 and 13, 
which have been pruned with a view to developing the characteris- 
tics referred to. The limbs are stocky and well proportioned for 
sustaining heavy crops of fruit. The interior of the trees is well 
filled with bearing wood and at the same time the tops are suffi- 
ciently open to admit a full quota of sunshine to practically all the 
fruit. 

By the time peach trees are 3 or 4 years old they should be bearing 
good crops of fruit. After this, they will make a smaller annual 
growth under usual conditions than during the earlier years. Less 
heading in is therefore required. In some seasons it may not be nec- 
essary to cut back the terminal growth, though to do so will tend, as 
a rule, to develop the smaller secondary and side branches. This is 


Fig, 12.—A Levy peach tree 8 years old pruned with 4 view to developing strong, 
stocky branches and an open top. (Photographed in California, Aug. 28, 1913.) 
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Pic. 13.—Phillips peach trees 10 years old. These trees have been systematically 


3. 
headed back, and strong, stocky limbs have developed. It is necessary, however, to 
prop them when very heavily loaded with fruit. (Photographed in California, Aug. 


27, 1913.) 


desirable, for reasons already mentioned. Again, the extent of the 
heading back will be governed in some seasons by the abundanee 
and condition of the fruit buds. If there has been winter injury 
or if the buds failed to form well the previous season, little or no 


reduction of the previous season’s growth will be needed. On thef 
other hand, if the trees made a strong growth,an abundant set of 


fruit buds developed, and they have suffered no injury, a correspond- 
ingly heavy cutting back of the previous season’s growth may be ad- 
visable in order to thin the fruit as much as is possible by that means. 

Peaches are always borne on wood that grew the previous season. 
Therefore after a peach tree reaches bearing age it is essential s0 
to manage it as to induce a fairly liberal growth each season. 

As a general proposition, very heavy pruning will induce a corte 
spondingly large amount of new wood growth. It follows that the 
weaker-growing varieties should be pruned more heavily, relatively, 
than the very strong-growing sorts. 

Some of the details of pruning mature peach trees are suggestel 
in figures 14 and 15, which show a tree 8 years old before and afteri 
received the annual pruning to make it shapely, remove superfluow 
wood, and provide for the development of new growth. While the 
tree illustrated is far from being ideal, as it had not been wel 
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handled in previous 
years, it shows cer- 






tain important fea- 
tures. The heading 
back of the main 
limbs will tend to 
prevent them from 
becoming “leggy,” 
and it will induce a 
good, strong growth 
of new fruit-bearing 
wood well within the 
center of the tree. 
It may require some 
thinning out at the 
next annual pruning 
to prevent the top 
from becoming too 
dense. Probably 




















more wood of the 





previous season’s 





growth should have 
been left than is 
shown in figure 15, 





le 


ic, 14.—A peach tree about 8 years old, before pruning, 





as there appears to be only a small amount of surface on which fruit 





can be produced the following season; but apparently the tree has 
been put in fairly 
good condition with 






regard to its later 





usefulness. 





The growing of an 





open-headed tree is 
not merely a matter 






of keeping the top 
well thinned out. 
The position of the 





branches ean be con- 





trolled and directed 
to a marked extent 





by the manner in 
which the pruning 
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Fig. 15.—The same tree shown in figure 14 after being pruned, Ta ther remarkable 
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Fic. 16.—Elberta peach trees 14 years old which have been pruned with a view to pro. use O 
ducing open, spreading tops. The branches of the two trees together in the foreground Th 


have an expanse of about 55 feet. (Photographed in Colorado, Aug. 23, 1910.) 
a pre 


spread of limb. Systematic pruning and heading in were practiced — reach 

in the earlier years of these trees. The spreading habit has been J neces: 

augmented by cutting the branches to outside buds when they were — form: 
headed back. The significance of § of th 
this is more clearly shown in figure § is to | 
17, which was drawn from life. appea 
When the branch was cut back at }, 
during the winter following its 
growth, the bud nearest the end of 
the stub was on the outside of the 
limb. When the branch #6 ¢ de 
veloped from that bud the follow- 
ing season, it made a decided angle 
with the one @ b on which it de- 
veloped, thus changing the direc- 
tion of the growth from that which 
would have followed the extension 
of the limb a } had it not been cut 
back and resulting in a consider- 
able widening of the spread of the 
branches. 

The following season, when the 
pruning was done and the limb be 
was cut off at c, the outermost bud 

Va 


— 





was nearly on top of the stub atd 


When this bud gave rise to 4 
branch d e, the limb & ¢ was cot 
of growth by the position of the bud tinued thereby in approximately 


Fig. 17.—A branch which suggests the 
possibilities of influencing the habit 


left at the end when the branch is 


cut back. the direction of the older limb a), 
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The limb 7 g, which developed from a bud at f which was not as near 
the end of the stub as was the bud at d, did not materially change 
the direction of the branch 6 c. Had the bud at d been on the out- 
side, the spread of the branch would have been still more widened, 
as was the case when the branch } ¢ grew from 4, the latter being an 
outside bud. If it is desired to correct the habit of growth in the 
case of a tree that is too spreading to be desirable, cutting back the 
limbs to inside buds will tend to accomplish the end in view. 

Heading in a tree from year to year as suggested, and pruning 
with a view to producing an open, spreading, low top results not 
only in the development of strong, stocky limbs well able to sustain 
heavy loads of fruit, but it brings a large proportion of the top near 
the ground, where much of the fruit can be harvested without the 
use of stepladders. 

The man who prunes a fruit tree during its first years must have 
a pretty clear conception of what the tree is to look like when it 
reaches maturity, and he needs to know from the beginning what is 
necessary each time it is pruned in order to develop the tree which 
forms his mental vision. A well-formed plan, based on a knowledge 
of the underlying principles of pruning, is essential if the operation 
is to be anything more than a haphazard removal of branches that 
appear to be in the way. 


Fic, 18,—Pruning Salwey peach trees in an Allegheny Mountain orchard in West 
Virginia, 
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Fic. 19.—A sled used for hauling brush trom an orchard. (Photographed in West 
Virginia.) 

Figure 18 shows a type of stool that is used in one of the Alle- 
gheny Mountain peach orchards both in pruning the trees and in 
harvesting the fruit. The legs spread enough to make the stool 
stand firm and to give the workman a sense of security when standing 
on it. When intended for use in an orchard that is located on a 


very steep slope, the two legs on one side of the stool are made some- 
what shorter than those on the other side. 

A sled similar to the one shown in figure 19 is very convenient 
under some conditions for removing the brush from an orchard after 
it has been pruned. Another way of disposing of the brush is shown 


Fic. 20.—A wagonlike device in which the brush pruned from trees is burned as it is 
drawn through the orchard. (Photographed in California.) 
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.—A peach tree 8 years old in which the new growth, i. e., the fruit-bearing 
wood, has been made largely at points far remote from the main limbs. 


in figure 20. This device consists of a frame made of piping and 
lined with sheet iron. It is mounted on iron or steel wheels. The 


brush is thrown into 
it and burned as it is 
drawn through the 
orchard. 


RENEWAL OF THE 
TOPS. 


If a peach tree is 
neglected as to prun- 
ing during its early 
years and the 
branches are allowed 
to become long and 
slender: if, as it at- 
tains considerable 
age, the bearing 
wood, in spite of the 
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pruning which it has 
received, has grown 
out of convenient 
reach in harvesting; 
or, if for other reasons 
it becomes desirable to 
renew the top of a tree, 
it is usually entirely 
practicable to do s0, 
provided the trunk 
and main limbs are 
sound and healthy. 
Renewal of the top 
will often result in 
prolonging the useful- 
ness of a peach tree 
for several years, 
This operation is ex- 
emplified by several 
of the accompanying 
illustrations. Figure 
21 shows an 8-year. 


old peach tree which 
Fic. 23.—The tree shown in figures 21 and 22 during its has become rather 
second season’s growth after being deheaded. ; 


“leggy.” The annual 
growth for several seasons has nearly all been made near the ex- 
tremities of the limbs. Very little new wood has grown in the 
interior of the tree. 

Figure 22 shows the same tree after being severely headed in, or 
“deheaded,” with a view to developing a new top. The small 
branches which remain on the stubs of the old limbs are an advan- 
tage, as they will start into growth more readily than the latent 
buds from which the new top would have to develop in the absence 
of small branches of recent growth. 

Figure 23 is a third view of the tree shown in figures 21 and 22, 
well advanced in its second season’s growth after being deheaded. 
This particular tree was somewhat lacking in vigor, and its growth 
following the treatment for the renewal of the top was not as satis- 
factory as it otherwise would have been. Figure 24 shows a 7-year- 
old Elberta tree which was thrifty when it was headed back to about 
the extent indicated in figure 22. The illustration shows this tree 
near the end of its first season’s growth after being deheaded. It 
should bear a crop of fruit the next season. 

If a tree which lacks vigor is treated in this way, the results shown 
in figure 25 may occur. Some of the stubs had no buds strong 
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enough to develop; hence, the top was only partially renewed. If 
the tops are cut back to wood that is not more than 3 or 4 years 
old, a stronger, more symmetrical growth may be expected than 
where the stubs left in deheading are older. Occasionally, where 
the trunk remains sound and retains its vigor, the tops are renewed 
two or three times. As a rule, however, it is impracticable to dehead 
for renewal more than once. 

Sometimes, when for any reason it is desirable to renew the top of 
a comparatively young tree, the heading in may be made much more 
severe than that suggested by figures 22 and 25. This is shown in 
figure 26, where all the branches have been cut back to the trunk of 
the tree. 

The season for deheading to renew the top is the same as that for 
doing the annual pruning for the shaping of the trees and the re- 
moval of superfluous wood—that is, during the dormant period. 

When the vigor of peach trees has been well maintained by good 
cultural methods, suitable pruning, and wise management in every 
respect, their life of commercial usefulness is generally from about 
8 to nearly 20 years after the full-bearing age is reached. It varies 
widely, however, under different conditions. In some sections, it is 
rarely profitable to continue them after they reach the age of 12 to 15 


lic. 24.—An Elberta peach tree 7 years old that was deheaded about as indicated in 
figure 22, showing its first season’s growth after being cut back. It should bear a 
crop of fruit the following season. (Photographed Aug. 15, 1911.) 
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years; in others they are 
expected to last until 
they are from 15 to 18 
or 20 years old, while oe. 
casionally an orchard 20 
to 25 years old is found 
which is still of commer. 
cial value. Instances of 
individual trees remain- 
ing productive until a 
much greater age are not 
uncommon, but they sel- 
dom, if ever, represent 
orchard conditions. 

CHANGING THE TOP 


BY BUDDING AND 
GRAFTING. 


Sometimes it is desir- 
able to change the top of 
a peach tree from one 
variety to another. A 
grower may find after 


Fic. 25.—A peach tree that bas been deheaded, but his orchard begins to 
which did not develop a symmetrical top because bear that he has a larger 
recat rial had ‘no bails strong enough © number of trees of some 

variety than he wants; 

a block of trees may prove to be some other variety than the one 

ordered; or, for some other reasons, a variety is not well adapted te 

the needs of the owner. In such cases he may top-work the tree 
either by budding or by grafting it to a desirable variety.’ 

The ordinary method of shield budding is most commonly used for 
this purpose. If the tree to be top-worked is not more than two or 
three years old it is usually practicable to insert the buds directly into 
the main limbs well down toward the point where they leave the 
trunk, This is illustrated in figure 27, which shows a Triumph peach 
tree that was budded to the Carman variety when it was 3 years old, 
after its crop of fruit had been removed. The points where the buds 
were inserted are shown in the figure. 

If the tree to be top-budded has reached the age when the bark on 
the main limbs has become too thick and firm to be manipulated 





1The operations of budding and grafting are fully described in Farmers’ Bulletin 157, 
entitled “The Propagation of Plants,” which will be forwarced without cost on applica 
tion to the Secretary of Agriculture. 
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readily for budding, it is necessary first to head it back somewhat, as 


when the top is to be replaced with new growth of the same variety, 
and later insert the buds on the new branches that develop after the 
tree has been deheaded. When this course is followed, the buds 
should be inserted in the new growth as near the trunk as is prac- 
ticable, in order to have as large a portion of the top as possible of 
the new variety. This is also desirable on account of the subsequent 
management of the tree. 

Top-working is sometimes done by grafting instead of budding, 
the ordinary cleft graft being generally used. However, budding is 
to be preferred, especially as the wounds made in grafting do not 
heal readily in the case of the peach, though when properly done 
the union of stock and scion is generally strong enough to make a 


fairly serviceable tree. 


But troubles resulting from difficulties in 


the healing of the wounds are likely to occur. 


THINNING THE FRUIT. 


Most varieties of peaches, as well as other fruits, for that matter, 


under favorable conditions often set much more fruit than the tree 
can possibly develop to a good degree of perfection for commercial 


purposes. The nat 
ural tendency of the 
tree is to perpetuate 
itskind. To this end, 
left to itself, it de- 
velops the largest 
possible number of 
seeds, with each seed 
possessing the possi- 
bility of a new tree. 
The grower’s aim, 
however, is for the 
tree to produce the 
largest possible 
amount of fruit that 
can attain the highest 
commercial standard. 
The effort of the tree 
and the object desired 
by the grower tend 
to impose incompati- 
ble requirements. 
The development of 
a great number of 








Fic. 26.—A peach tree that shows the possibility of de- 
veloping an entirely new top when the limbs are cut 
back to the trunk. This is not likely to be successful 

except on comparatively young trees. 
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seeds is a tree. 
exhausting process, 
This is opposed to 
the development of 
large fruits. To 
meet his ends in this 
respect, the grower 
has recourse to thin- 
ning the fruit. 
Perhaps no opera- 
tion in the produe- 
tion of peaches 
requires keener 
judgment than thin- 
ning the fruit. No 
fixed rules for it can 
be given. A common 
practice, very gener- 
ally applicable, is to 





Fic. 27.—A 38-year-old Triumph peach tree top-budded 
with the Carman variety after harvesting the season's thinsothat the fruits 


crop of fruit. This shows the tree about one year 


after the Carman buds were inserted at a, b, c, and d. will not be nearer 


together than 4 to 6 
inches. But the strength of the tree, the fertility of the soil, and 
especially the soil moisture, together with the size of the crop (or, 
in other words, the number of fruits allowed to develop on the tree), 
govern very largely the size and perfection of the individual fruits. 

Obviously, a vigorous tree growing under favorable conditions as to 
moisture, plant food, etc., can develop a larger number of fruits to 
good size than can a weak tree, or even the same tree when there is a 
marked deficiency either in the supply of moisture or of plant food. 

The skill of the grower is shown in his ability to adjust the size 
of the crop on his trees to the conditions of the season. He can re- 
duce the number of fruits on the trees if the season becomes very dry 
as it progresses. Thus the grower should aim to control the size of 
the individual fruits by thinning and by tillage and pruning. 

While thinning may cost a relatively large amount per tree, actu- 
ally more high-grade fruit is produced, as a rule, on a tree which bears 
only a moderate crop than on one which is heavily overloaded, and 
the average fruit on the tree with a moderate crop is of better grade 
than the best fruit on an overloaded tree. 

The thinning should be done after the “June drop ”—which 
usually occurs from a month to six weeks after the blossoming period, 
when the imperfectly fertilized and other weakly developed fruits 
drop off—and before the pits begin to harden. After the “June 
drop” is over there is very little dropping of the peaches, Hence, 
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practically all the fruit which remains then will be on the trees at 
harvest time. It will have to be picked then, anyway. It probably 
costs considerably less to pick a portion of the crop in June or July 
and drop the fruit on the ground than to pick it later and put it in 
a basket, where much of it will have to be handled over several 
times in grading and packing and then finally large quantities dis- 
carded as culls because the fruits are so small. Moreover, the fruit 
on an overloaded tree will sometimes ripen less uniformly than on 
a tree that has a moderate crop. 

As the development of its pits is an exhaustive process, the limiting 
of the number of fruits tends to conserve the vitality of the tree. 
A large portion of the flesh of the peach is water; hence, if the soil is 
well supplied with moisture the development of the edible portion of 
the fruit makes a relatively light demand on the strength of the tree. 


CONTROL OF INSECT PESTS AND FUNGOUS DISEASES. 


After a grower has pruned intelligently, tilled and fertilized his 
orchard well, and irrigated it if required, the orchard may be short 
lived and the crops financial failures if he neglects to give proper 
attention to the control of insects and diseases, a considerable number 
of which are to be found pretty nearly everywhere in the sections 
where peaches are grown. 

Emergency matters should be referred to the agricultural experi- 
ment station of the grower’s State without delay. 

Inquiries relating to any phase of fruit growing may also be re- 
ferred at any time to the United States Department of Agriculture, 
where, without cost, through the department’s experts, as full infor- 
mation relative to the problems as can be given may be obtained. 


GROWING CROPS BETWEEN THE TREES. 


Frequently some annual crop is grown between the trees during the 
first two or three seasons to help meet the cost of maintenance dur- 
ing the unproductive age of the orchard. This practice is seldom any 
advantage to the trees in comparison with thorough tillage by itself, 
but if the crops are wisely selected and properly managed they are 
not likely to do any serious harm. 

The crop ought to be one which needs essentially the same tillage 
that the peach tree should have, so as not to interfere seriously with 
that operation. But the grower should realize that he is, in effect, 
following a system of double cropping and that because of the crop 
between the trees he may need to give more attention to maintaining 
the fertility of the soil than he would for the peaches alone. 

1Farmers’ Bulletin 932, entitled ‘“‘ Spraying Peaches for the Control of Brown-Rot, 


Scab, and Curculio,”’ obtainable from the Department of Agriculture on request, is of 
yalue to peach growers who have these troubles to combat, 
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After the trees reach bearing age they should not be made to com. 
pete with another crop. Even if the plant food in the soil is suflicient 
io produce successfully two crops at the same time, the peach trees 
usually will need all the available soil moisture, except, of course, 
in sections where irrigation is practiced and the supply of water js 
adequate for all purposes. Besides, a crop between the trees would 
be likely to interfere with the spraying of the trees (if the operation 
should be necessary), with the harvesting of the fruit, and in other 
ways. 

Muskmelons, beans, peas, cabbages, tomatoes, and other truck crops 
are extensively grown between peach trees in different sections. Pota- 
toes are sometimes used, but they are suitable only when the crop can 
be so managed that the digging of the potatoes will not amount to a 
late cultivation, which may be attended with undesirable results, 
Corn, also, is frequently used, but as very often managed it is objec- 
tionable, because it shades the trees excessively. Whenever corn is 
used, an open strip of considerable width should be left along the 
rows, so that the trees will be fully exposed to the sunlight through- 
out the season. If a very tall, strong-growing variety of corn is 
used, a wider strip should be left unplanted than where a dwarf 
variety is selected. 

Peach trees are sometimes used for planting between trees, espe- 
cially where apples comprise the permanent crop. This practice is 
highly recommended by some and emphatically condemned by other 
fruit growers of wide experience. It is probably objectionable in 
that for a period of years both bearing and nonbearing trees occupy 
che same area, and it is sometimes desirable to treat a fruiting tree 
very differently from one that is not fruiting, for the best results with 
each. On the other hand, where a site is particularly favorable for 
both fruits, a compromise treatment can often be effected which yields 
fairly satisfactory results with both kinds of trees. 


ORCHARD MANAGEMENT AND WINTER INJURY. 


In nearly all of the experiment-station bulletins on peach culture, 
in current horticultural literature, and in the standard works in 
which peach growing is discussed in detail, emphasis is habitually 
placed upon the necessity of so managing the orchard that the 
trees will cease growing and the wood become fully mature before 
the advent of cold weather. Otherwise, serious winter injury is 
anticipated. To accomplish this end it is generally advised to cease 
tillage in July or early August, to withhold fertilizers rich in nitro- 
gen, and to avoid excessively fertile soil in selecting sites for peach 
orchards, 

Undoubtedly such advice is perfectly sound and applicable to a 
large proportion of the peach-growing districts, but there appear to 
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be some rather marked exceptions that are applicable in important 
peach-growing sections, to which the reader’s attention may well be 


directed. 

These exceptions to the general practice have been brought to light 
largely through investigations carried on by the Missouri Agri- 
cultural Experiment Station.t They consist primarily in so manag- 
ing the orchard as to maintain the trees in active growth until rather 
late in the season. This may be accomplished by continuing the 
tillage later than is ordinarily advised, by using a nitrogenous ferti- 
lizer, or by heavy pruning, which results in a vigorous growth of 
new wood. Any condition that seriously reduces the vitality of the 
tree tends to make the tree, especially the fruit buds, susceptible to 
injury by winter temperatures. The production of an excessive crop 
of fruit is a common cause of depleted vitality. The conclusions 
of the Missouri experiment station tentatively summarized are as 
follows: ? 


Where nitrogen was applied to peach trees a good crop was produced and 
harvested. On plats receiving no fertilizer there was practically no crop. 
There was likewise a failure of peaches in the surrounding region where no 
fertilizer was applied. The cold winter of 1911-12 was disastrous to peach 
trees in Missouri. Injury to peach trees caused by the cold so weakened their 
vitality that disease like the bacterial shot-hole leaf disease was common. On 
the plats fertilized with nitrogen there was little bacterial disease. On adja- 
cent unfertilized plats the injury from this cause was very great. The trees 
in the plats fertilized with nitrogen also recovered from winter injury much 
more successfully and quickly than unfertilized trees in the same locality. 

The application of phosphorus and potassium either singly or in combination 
did not result in increased yields. The results of the investigations on fer- 
tilizers for peaches seem to indicate clearly that a nitrogenous fertilizer or a 
method of cultivation and management which favors a vigorous tree growth 
when combined with pruning, spraying, and thinning fruit on overloaded trees 
will increase the crop. The above treatment tends to make them carry their 
fruit buds through winter and frosts of spring much more safely than where an 
average or weak growth only is secured. Our results seem to disprove the 
theory that trees must make their main growth early in the season and then 
be checked or retarded in their growth in August or September in order to 
ripen their wood before going into winter. In some experiments at this station 
where the trees have been encouraged to grow vigorously right up until some 
of the green leaves froze on the trees, either by the use of fertilizer or by 
severely pruning back the winter before or by thinning the fruit, they have 
uniformly carried their fruit buds through the winter much more safely than 
with trees that shed their leaves and ripened their wood early. 


1Missouri Agricultural Experiment Station Bulletin 74, entitled “The Winter-Killing 
of Peach Buds as Influenced by Previous Treatment.” 

Missouri Agricultural Experiment Station Circular of Information 31, entitled ‘‘ Hardi- 
ness of Peach Buds, Blossoms, and Young Fruit as Influenced by the Care of the Or- 
chard,” being a reprint from the Annual Report of the Missouri State Board of Horti- 
culture, 1908. 

Missouri Agricultural Experiment Station Bulletin 111, Report of the Director for the 
Year Ending June 30, 1912. 

* Missouri Agricultural Experiment Station Bulletin 111, Report of the Director for the 
Year Ending June 30, 1912, pp. 247-248. 
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A very careful correlation of these results with the conditions 
which are generally considered essential in the growth of peach trees 
in the northern districts is necessary in order to understand their 
significance. There is no real conflict or lack of harmony in ths 
methods advised for the different regions, though in the abstract they 
may appear to be directly incompatible. 

On the other hand, they illustrate very forcefully the fact that 
the blind application of definitely stated rules is likely to work dis. 
aster. The importance of intelligently adapting the methods used 
to the conditions which have to be met in different fruit-growing 
regions is emphasized. 

The differences in the conditions in the northern peach districts 
and in those met in connection with the investigations of the Missourj 
experiment station are largely differences in the climate during the 
winter season. 

In the northern districts the normal winter is continuously cold 
and without any warm spells of sufficient duration to affect the dor- 
mancy of the trees. It usually remains cold until winter finally 
breaks. When it warms up enough to start the trees into activity 
and cause the buds to swell, there is comparatively little danger 
thereafter of serious frosts or freezes. Moreover, the critical factor— 
the one which largely governs the management of the orchard in the 
present connection—is low winter temperatures which are sufficient 
to kill the buds or injure the trees even when they are perfectly dor- 
mant. To best meet this low-temperature factor, it is recognized that 
the trees must be thoroughly dormant and the current season's 
growth well ripened. 

In regions where the Missouri methods are applicable, critically 
low winter temperatures are of little concern, provided the trees are 
in a dormant state. But the winters are characterized by warm 
spells in December, January, and perhaps in February, which are 
sufficient to start the buds. This makes them tender and susceptible 
to injury later in the season by temperatures that are entirely season- 
able and which would be of no concern to the peach grower if the 
buds were dormant. The trees often blossom early and before the 
season of spring frosts is past. 

The reason for continuing the growth of the trees until late in 
the season in these regions is based on the fact, the practical im- 
portance of which is shown in the investigations referred to, that 
the rest period, or period during which the trees normally remain 
dormant, is one which by nature continues for a fairly definite pe 
riod of time. Until that period is past, when once they have become 
dormant, the trees do not respond readily to temperatures which later 
would cause them to resume a more or less active condition and might 
result in the buds swelling enough to make them tender. 
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This is a matter that is relatively unimportant in regions where 
the entire winter season is normally characterized by temperatures 
which are not sufficiently high to affect vegetation, but it has a very 
important significance in the regions in which warm periods of con- 
siderable length occur during the winter. If all the agencies which 
tend to stimulate the growth of the trees are discontinued relatively 
early in the season, the trees will cease growing and begin to ripen 
their wood at a correspondingly early date; the resting period in- 
herently required by the trees is then completed early in the winter. 
If a spell of warm weather occurs soon after that period is ended, as, 
for instance, in January, the trees will respond to it; the buds will 
begin to swell and soon become tender. On the other hand, if the 
growth of the trees is continued actively by means of late tillage, 
nitrogenous fertilizers, or in other ways, until the near approach of 
cold weather, the period of rest and dormancy inherently required by 
the trees is not completed until a correspondingly later time in the 
winter. Under these conditions the trees remain inactive during 
warm spells in December or January, and the buds do not swell 
enough to become tender until many of the dangers incident to ad- 
verse winter temperatures are past. 

While the application of these methods, which have in view the 
results that follow the continuation of active tree growth until late 
in the season, may be somewhat restricted, they are undoubtedly 
worthy of the most careful consideration by peach growers who are 
located in regions where the winters are characterized by warm pe- 
riods of sufficient length to cause the trees to become more or less 
active before settled spring conditions arrive. 

There are a few special methods and practices in the management 
of peach orchards which are of sufficient importance in some sections 
to justify brief reference to them here. 

The Ohio Agricultural Experiment Station has called attention to 
the efficacy of slightly mounding up the soil about the base of the 
trees in preventing injury during periods of excessively low winter 
temperatures. In the same connection it has been shown that various 
other factors relating to the soil may greatly influence the amount of 
damage which peach trees suffer during such periods. 

The winter of 1903-4 was characterized in the Lake Erie peach 
district of Ohio by periods of severe and prolonged cold. Great 
numbers of peach trees were killed. The prevailing conditions and 
their attendant results on the peach trees are summarized as follows:* 

Exceptional causes of susceptibility to cold in rare cases of apparently healthy, 
vigorous trees: Low, moist, rich black soil which favored an extreme growth of 
soft, poorly ripened, or matured wood; or high culture upon soil rich in plant 
food which brought about similar results. 


——— 


1Qhio Agricultural Experiment Station Bulletin 157, ‘“ Winter-Killing of Peach Trees,” 
p. 182, 
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The unusually deep, hard freezing of the earth’s crust was due, directly, to the 
continued, steady cold, but was intensified, in many instances, by a lack of 
humus or vegetable matter in the soil, which constitutes nature’s insulation of 
the surface of the earth from cold and heat. 
' Providing that the orchards had been kept free from fungous disease and the 
San Jose scale by timely and thorough spraying, no injury of trees was found 
where stable or barnyard manure had been used upon the ground within the 
last year or two previous to the winter of 1903-4; rarely was an injured tree 
found standing in sod; no injury was done where the surface of the soil be 
neath the trees had been covered with even a very slight mulch; little injury 

as done where the trees stood in fairly well-drained soil containing a mode. 
rate amount of fertility and humus; no injury was found where the trees were 
under the grass-mulch method of culture ...; no injury was observed {p 
any case where the stems of the trees had been slightly banked or mounded 
with a few shovelfuls or forkfuls of soil, peat, or manure. 

Very few trees which, within the past few years, had been affected with leaf. 
curl or infested with San Jose scale or borers remained alive or uninjured; and 
very few trees existing upon infertile or exhausted soil, depleted of humus 


escaped uninjured. 

The usefulness of a cover crop in preventing the washing of the 
soil during the dormant period of the trees is frequently well demon- 
strated. Moreover, in some regions where the winters are rather 
severe and there is a very limited snowfall, a cover crop pyevents 
the snow from blowing away, thus affording additional protection 
against the extreme freezing of the roots. 


Another practice which is entirely regional, but which may be of 
considerable advantage at times, is the shading of the trunks of the 
trees with board protectors, lath screens, or in some other equally 
effective manner. This method is of use particularly in regions in 
which long periods of extremely hot weather usually occur and where 
the trees are not well shaded on the south and southwest sides. 
Shading in the manner suggested sometimes affords a measure of 
protection against the form of winter injury commonly called “sun 
scald.” This is generally caused by too rapid thawing after the 
trunks have been frozen very hard. 
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N ITS commercial and economic importance in 
this country the peach is second only to the apple 
among deciduous-tree fruits. Commercial peach in- 
terests exist in about three-fourths of the States, with 
some home plantings in most of the others. 

The peach grower who has had only limited expe- 
rience will find in this bulletin information concern- 
ing some vital factors which largely determine the 
success of a peach orchard. 


Emphasis is placed upon suitable location and 
site, because a faulty choice of either may be fatal 
to future financial success. Some mistakes in plan- 
ning an orchard can be overcome as the orchard de- 
velops, but a poor location or site is beyond remedy. 


The basic operations of planting, tillage, maintain- 
ing soil fertility, and pruning are discussed in this 
bulletin. 


Spraying for certain insects and diseases of the 
fruit is discussed in Department Circular 216; in- 
formation about insecticides, spraying apparatus, 
and insect pests of the peach and other fruits will be 
found in Farmers’ Bulletin 908; the choice of varie- 
ties for planting in different regions is considered in 
Farmers’ Bulletin 918; the peach borer and methods 
of control are treated in Farmers’ Bulletin 1246 and 
in Department Bulletin 1169; and the preparation 
of peaches for market in Farmers’ Bulletin 1266. 
These bulletins can be secured free of cost on appli- 
cation to the Office of Information, United States 
Department of Agriculture. 


Washington, D. C. Issued March, 1918; revised July, 1923 
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GROWING PEACHES: SITES AND CULTURAL 
METHODS 


By H. P. GouLp, Pomologist, Office of Horticultural Investigations, Bureau of 
Plant Industry 
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DISTRIBUTION AND STATISTICS OF 
PEACH GROWING 


ERHAPS there is no better way of 

showing the trend of the peach 
industry during the past 30 years 
so far as the distribution of orchards 
is concerned and its present extent 
than by means of the census figures, 
which are shown in Table 1. One of 
the interesting deductions to be made 
from the figures is the widespread 
cultivation of the peach. In more 
than 30 of the 48 States there are 
peach interests of commercial impor- 
tance. The limiting factor in the 
States where few trees are grown is 
doubtless extremely low winter tem- 
peratures. Yet in the milder portions 
of even these States, especially in pro- 
tected localities, the growing of 
peaches is not an impossibility. It is 
obvious, however, that where the limit 
of possibility is approached, the num- 
ber of crop failures may be expected 
to be large in comparison with the 
humber of good crops. 

Wide differences appear in the num- 
ber of bearing trees in certain States 
in the different 10-year periods, some 
of which indicate a very large in- 
crease, while others show a large de- 
(rease in the peach industry. In some 
of the important peach-producing 
States in 1910 there were also nearly 
a8 many trees—in several instances 
considerably more—not of bearing age 
as of bearing age. This was not the 
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case, however, in 1920, the number of 
trees not of bearing age being rela- 


tively less than in 1910. 


LOCATION AND SITE 


The location of an orchard has to 
do with its general surroundings. It 
may relate to transportation facilities, 
markets, climatic conditions, and the 
geographical position of the district or 
region in which an orchard is placed, 
or, in other words, its local geography. 
The site has to do with the particular 
piece of land occupied by the trees. 
It relates to the soil, slope, atmos- 
pheric drainage, and other natural 
factors which affect the suitability of 
a given area of land for peach grow- 
ing. 

A location may have every natural 
advantage as to climate, soil, and 
other local conditions for the success- 
ful growing of peaches and yet, be- 
cause of its remoteness from a ship- 
ping station, distance from suitable 
markets, or even the impracticability 
of supplying ice for refrigerator cars, 
it may be impossible to market them 
profitably. Moreover, a location may 
have all these advantages to a satis- 
factory degree and yet not be desir- 
able for commercial peach growing, be- 
cause the markets within its logical 
radius for distribution are already 
abundantly supplied with peaches 
from districts which in some important 
respects are more advantageously 
placed. 


1 











2 Farmers’ Bulletin 917 





1 





TasLe 1.—Distribution of peach trees* by States, as shown by census reports 
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New England: | 
Sa 1, 607 9, 592 | 5, 102 5, 666 | 3, 320 | 





































































2, 57 
New Hampshire 19, 057 48, 819 | . 571 | 81, 287 35, 213 a0 
Vermont..........-- ee 1, 966 4, 993 | 5, 492 | 2,915 2, 187 3 978 
Massachusetts __ - 87, 004 301, 405 154,592} 346, 260 162, 114 135, 498 
Rhode Island____...__._-- 11, 816 48, 063 | "39, 342 | 61, 125 30, 795 25, 366 
Connecticut.............-. 88, 655 522,726 | 461,711 495,750 | 338, 608 133,577 
Middle Atlantic: | | | 
pow York.......-. adewaiel ape ae 2, 522,729 | 2, 457, 187 3, 038, 023 | 2, 216, 907 658, 868 
New Jersey -___--- 4, 413, 568 2, 746, 607 | 1,216,476 | 1,936,632 | 1, 363, 632 884, 067 
Pennsylvania--.-.....-.-- ---| 1,146,342 | 3,521,930 | 2,383,027 | 3,563,726 | 2,179,386 1, 234, 708 
East North-Central: | | 
A ees -| 1,882, 191 6, 363,127 | 3,133,368 | 2,924, 177 . - 300 970, 183 
oo ie oo es | 953, 980 2, 925,526 | 2, 130, 298 | 860,024 | 1, 145, 479 568, 046 
Re. = 783, 910 2,448,013 | 2,860, 120 | 1,011, 325 | 739, 358 839, 712 
Michigan - - ------- -| 1,919,104 | 8,104,415 2,907,170} 2,010,022 2,991,090 764, 838 
eee 387 6, 967 4, 163 1, 522 4, 148 1,18 
West North-Central: } 
NS See | 334 1, 626 1, 571 890 3, 837 4m 
Rg ied onevcas 82, 238 516, 145 1, 090, 749 129, 939 283, 308 61, 048 
es 1, 999, 474 55 6, 588, 034 2, 358, 925 1, 404, 429 716, 325 
North Dakot# re Sn ethane se apein tects 90 38 604 32 
South Dakota_.___..____-- 78 1,815 109 5, 259 17 
OES Ee 144, 701 | | 1, 188, 373 95, 629 263, 882 40, 118 
eet Ss. eR SI 4, 394, 894 844, 498 620, 709 278, 914 
South Atlantic: | | 
SR ois ca ecasenen 4, 521, 623 | 1, 177, 402 464, 514 | 212, 117 98, 336 
Maryland____- _| 6, 113, 287 | 1, 497, 724 997,086 | 805, 063 285, 486 
District of Columbia. __-- 1, 521 | 330 1, 208 | 1 28 
ec: a 22 1, 218, 219 | 1, 585, 505 | 1,578,253 | 780, 551 783, 733 
West Virginia............. 450, 440 | 1,424,582} 2,049,862 1,441, 188 651, 742 
North Carolina. -__.......- 2, 133, 004 | 2, 661, 791 1, 976, 756 | 861, 042 1, 093, 993 
South Carolina 711, 138 | 1, 336, 142 871, 976 | 349, 790 335, 509 
Georgia. ......__- 2, 787, 546 | 7, 668,639 | 10,609,119 | 8,655,051 | 1, 531, 367 3, 391, 851 
EES gente 235, 936 354, 208 290, 850 206, 155 156, 782 | 116, 913 
East South-Central: ] | 
Kentucky...............--] 1, 205,866 | 2,884, 193 2, 245, 402 1, 671, 044 1, 110, 744 690, 483 
Tennessee...............--| 2,347,699 | 2,749,203] 3, 2, 349, 656 | 1, 190,727 690, 359 
a -| 1, 280, 842 2, 690, 151 3, $e 1, 544, 700 838, 866 546, 024 
en. ss... 878, 569 | 1,856,748] 1,7 28 208 855, 158 724, 895 493, 651 
West South-Central: 
SS See 2, 769,052 | 4,062,218 | 6,859,962} 3,342,387 | 2,884,927 988, 966 
TR ciple Suinooe oa 317, 132 | 758, 877 903, 352 408, 178 | 316, 132 231, 909 
Oklahoma 206 | ? 5, 848, 808 4, 783, 825 2, 879, 945 | 2,574, 680 637, 762 
MUR ethno Soot 4, 486, 901 | 7, 248, 358 | 9,737,827 | 4,461,717 | 2,958,813 | 1, 640,88 
Mountain: | 
IR 6S i ci ies Bc a hat te 1, 670 538 1, 831 | 3, 386 40 
a led | 13, 639 | 79, 757 73, 080 178, 434 | 212, 995 26, 648 
SS ae eax cetsee ts 9 46 19 419 8 
ise oa Sb mani | 8, 204 319, 998 793, 372 446, 943 606, 001 82, 158 
New Mexico------- Dacaeces | 23, 081 117, 003 136, 191 154, 968 | 184, 466 36, 923 
NS ho. Cages occoan 24, 954 67, 073 | 51, 415 101, 855 32, 562 26, 681 
RCcs ca. os GET SG 68, 121 | 409, 665 | 544, 314 554, 202 651, 233 28, 551 
OS are 3, 996 | 9, 136 | 6, 329 5, 940 5, 049 3,721 
Pacific: | | 
Washington............--- | 72, 701 | 226, 636 536, 875 649, 085 1, 028, bd | 50, 254 
Oregon 115, 244 | 281, 716 273, 162 412, 936 508, 1 29, 911 
eee 2, 669, 843 7, 472, 393 7, 829, O11 9,057,760 | 4,409, 562 1, 366, M41 
BME est Poe a 53, 885, 597 | 99,916, 598 | 94, 506,657 | 65, 646, 101 | 42, 266, 243 21, 617, 862 
i } 














1 Includes also nectarines, but the number of nectarine trees is so small as to be practically negligible. 
2 Includes Indian Territory. 






It is likewise true that within a dis- mountainous districts or wherever the 
trict which as a whole is well located topography is much broken and soil 
for commercial peach growing there conditions are very variable. Hspe 
may be and usually are sites which cially careful discrimination in the se 
are not adapted to this purpose, for lection of sites for orchards is essel- 
reasons that are entirely local. This tial in such districts. Figures 1 and 
is especially apt to be the case in 2 show typical orchard sites in im 
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portant peach-growing districts in 
mountainous sections in widely sepa- 
rated parts of the country. 


SITES WITH REFERENCE TO SOIL 


It is the current opinion that the 
peach should be planted on sandy or 
some of the lighter types of soil. Ex- 
cellent results may follow the plant- 
ing of orchards on such soils, but 
peaches do well also on a wide range 
of soil types, including even some of 
the moderately heavy clay loams and 
days. But whatever the type, a soil 
must be thoroughly well drained. 
Peaches will not succeed on poorly 
drained soils. The heavy clay types 
which are so hard and impervious that 
water does not percolate through them 
readily are to be avoided. Moreover, 


levels. For this reason it is often 
colder at the lower elevations than 
it is at high points. This is what is 
meant by “atmospheric drainage.” 
The occurrence of frost in low places 
when there is none on elevated areas 
is thus explained. For the same rea- 
son peach buds are often winterkilled 
or the blossoms are injured by frost 
in the spring in low places when near- 
by orchards on higher elevations are 
injured much less, or even escape en- 
tirely. During the past few years the 
importance of selecting relatively 
high sites for peach orchards in order 
to avoid the effects of unfavorable 
temperatures has been emphatically 
demonstrated in many different parts 
of the country. There are, however, 
certain general exceptions to the fore- 
going statement. Where an orchard 


Fig. 1.—A fairly typical peach-orchard site in the Allegheny Mountain district of 
West Virginia, this being in Morgan County. In many instances the soil and other 
conditions in the valleys between the ridges are not well suited for peaches, even 
though the ridges may be admirably adapted to them 


the soil should be moderately fertile. 
One very rich in nitrogen is not de- 
sirable as a general rule, since it may 
induce an excessive growth of foliage, 
but the impression that a poor, in- 
fertile soil is “good enough for 
peaches” is erroneous. 

Where alkali soils occur, they should 
be avoided. While the peach tree can 
be grown where there is a limited 
amount of the alkali salts, they cause 
disaster if present in large quantities. 
It is safer, therefore, to avoid them 
as far as possible. 


SITES WITH REFERENCE TO ELEVATION 


Generally a site that is elevated 
considerably above the surrounding 
areas is to be preferred for a peach 
orchard. Cold air settles to the lower 


that is well elevated above the sur- 
rounding country is exposed to low 
temperatures which are accompanied 
by severe winds, the fruit buds are 
sometimes injured, when in the or- 
chards at lower levels in the same lo- 
cality, where there is protection from 
the wind, no injury occurs. However, 
injury under these conditions is rather 
rare in comparison with that which 
occurs in orchards that occupy rela- 
tively low sites. 


SITES WITH REFERENCE TO BODIES OF 
WATER 


When an orchard has a site adja- 
cent to a body of water of sufficient 
size and depth to have an appreciable 
influence on the local climate, the im- 
portance of a relatively high elevation 
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largely disappears. Because water 
warms up in the spring more slowly 
than the atmosphere it acts, in effect, 
as a refrigerator, making the temper- 
ature in its immediate vicinity colder 
than at points somewhat distant from 
it. Vegetation within the zone of this 
influence advances more slowly in the 
spring than it does outside of that 
zone. The tendency is for the blos- 
soming of peach trees within the zone 
to be delayed until after the season of 
spring frosts is past. 

In the fall frosts are delayed. The 
water, having absorbed much heat 
during the summer, cools off in the 
fall more slowly than the atmosphere 
and tends to keep the temperature 
within its zone of influence warmer 
than it would otherwise be. 

For these reasons peaches are grown 
with marked success in the portions of 


chard purposes to one that is level, ag 
one with a slope will usually haye 
better soil and atmospheric drainage 
than a level area; but one slope may 
be as good as another. 

An orchard that occupies a site 
which slopes away from the prevail. 
ing wind may be afforded a certain 
amount of protection therefrom, and 
in some regions there are well-marked 
soil differences on the different slopes 
of the ridges. These differences may 
be such as to make one slope better 
adapted to peach growing than an. 
other. 

The slope factor, however, is largely 
one of degree. Peach trees on a site 
having a very steep southern slope 
will usually blossom and the fruit will 
ripen somewhat earlier than on a cr. 
responding northern slope, but where 
the differences in slope are only mod. 


Fic. 2.—A fairly typical peach-growing section in a foothil) district in California, this 
being in Placer County. Though the surface is much broken, these orchards are all 


irrigated 


New York and the Province of On- 
tario that border Lake Ontario, in 
Ohio along Lake Erie, in southwestern 
Michigan on Lake Michigan, and in 
some other districts adjacent to large 
bodies of water. The influence of 
such bodies of water usually does not 
extend back from the shore more 
than a few miles, though the slope of 
the land with relation to the water de- 
termines largely the extent of the area 
affected. 


SITES WITH REFERENCE TO SLOPE 


The slope or exposure of a site has 
reference to the point of the compass 
toward which the land inclines. No 
one slope is preferable under all con- 
ditions and in all regions. A site hav- 
ing a moderate slope in some direction 
probably is to be preferred for or- 


erate their relative influence on the 
time of blossoming and ripening is 
not very marked. Whether early or 
late blossoming is desirable is largely 
a local matter and depends primarily 
on the relative dates of blossoming 
and the usual occurrence of spring 
frosts in any locality or on any site. 


TEMPERATURE A LIMITING FACTOR 


Aside from economic factors, tem- 
perature probably is the most decisive 
limiting factor in the distribution of 
commercial peach growing. Usually 
the fruit buds are the first to suffer 
injury. No absolute minimum tem 
perature which the peach is able to 
withstand without injury can be given. 
The condition of the buds with regard 
to their strength, vitality, and perfect 
dormancy, the duration of the critical 
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temperature, the climatic conditions 
following the cold period, perhaps the 
amount of moisture in the air during 
the period, and other factors—all have 
an influence. 

In many peach districts, however, 
the growers are always apprehensive 
of injury, even with buds in good con- 
dition and all other factors favorable, 
whenever the temperature reaches 10° 
to 20° F. below zero, though buds of 
many varieties often withstand tem- 
peratures considerably lower than this 
when all other conditions are favor- 
able. 

Where severe spring frosts occur 
from year to year during the blossom- 
ing period it is not practicable to pro- 
duce peaches on a commercial basis. 
Similarly, regions in which protracted 
warm periods occur from time to time 
during the winter have usually proved 
to be uncertain for peaches. The trees 
become more or less active during the 
warm periods; the buds start enough 
to become tender and are injured 
later even by temperatures which may 
not be unseasonable for the latitude. 
For this reason winter and spring in- 
jury is sometimes experienced in mid- 
dle and southern latitudes when 
peaches in the northern districts es- 
cape. 

Orchard heaters offer a measure of 
relief under some conditions in dis- 
tricts subject to unseasonable spring 
frosts, but such districts are, never- 
theless, seriously handicapped in com- 
parison with those where disastrous 
frosts rarely occur. 


PROPAGATION OF PEACH TREES 


The average peach grower is not 
concerned directly with the propaga- 
tion of trees. It is generally more ad- 
vantageous for him to purchase them 
from one who makes the growing of 
trees his special business than to grow 
them himself. However, the general 
features of propagation should be un- 
derstood by those engaged in peach 
growing. They are, therefore, briefly 
outlined in the present connection. 

The site selected for a peach nur- 
sery should be one that is well 
drained and where the soi! is pref- 
erably rather light, though not neces- 
sarily sandy. It is important also 
that the soil should be rather rich, 
in order to insure as far as possible 

i satisfactory growth of the trees. 

The details of propagating the 
peach begin with the pits or seeds 


from which the stocks are grown, and 
on which the different varieties are 
budded. The pits are obtained by 
nurserymen from many different 
sources. They are handled in dif- 
ferent ways, depending quite largely 
upon climatic conditions, the extent of 
the business, and other factors. 

In the middle latitudes, where prob- 
ably the largest peach nurseries are 
located, the pits are generally planted 
in the fall in rows 3 to 4 feet apart 
where the trees are to be grown. In 
the North the pits are sometimes 
stratified or bedded in the fall in 
moist sand, where they are under 
some degree of control, and the plant- 
ing is delayed until spring. In either 
case the action of the moisture and 
freezing temperatures results in the 
cracking of the “stones.” If the pits 
have been stratified, the kernels are 
usually sifted from the stones and 
sand before planting. They «ure then 
handled in essentially the same man- 
ner as pits that are planted in the 
fall. 

In very mild climates, where there 
is little action from frosts or freezes, 
it is probably quite important to pre- 
vent the pits from ever becoming dry. 
If they are not planted as soon as 
they are removed from the flesh of 
the fruit, they should be held in such 
a manner as to prevent the loss of 
much moisture. Otherwise, a very 
slow and irregular germination would 
follow. However, pits that have be- 
come dry will frequently germinate 
fairly well without freezing, provided 
they are soaked in water for a suffi- 
ciently long time before being planted. 

The usual method of propagation is 
by budding,’ and the seedlings should 
be large enough to bud by midsummer 
in their first season’s growth. This is 
done largely during July and August. 
extending sometimes into September. 
The buds put in during these months 
should “take,” that is, become at- 
tached to the stock, within a com- 
paratively few days if the operation 
is successful; then they should re- 
main dormant until the following 
spring. After the buds “take,” it is 
a common practice to “lop over” the 
tops of the seedling stocks by cutting 
them nearly off just above the point 
where the bud was inserted. Subse- 
quently the tops are entirely removed, 
or the tops may be left until the fol- 
lowing spring and then removed with- 
out being previously lopped over. 


SR EM teig tl. Cont ot 4s Le ne ese tee 1 ie) ey egos See 
*The operation of budding is fully described in Farmers’ Bulletin 157, entitled “ The 


Propagation of Plants,” 
the mecretary of Agriculture. 


a copy of which wil! be forwarded without cost on application to 
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The trees are ready to be planted 
permanently in the orchard after 
they have made one season’s growth 
in the nursery. These are known as 
“1-year-olds,” and they comprise the 
great bulk of the trees that are deliv- 
ered by nurserymen for fall and 
spring planting. 

A limited amount of budding is done 
by some nurserymen in June. Buds 
inserted as early in the season as this 
are expected to start into growth with 
but little delay instead of remaining 
dormant until the next spring, as is 
the case with the buds that are put 
in later in the summer. The trees so 
grown are termed “June buds” and 
are ready for permanent planting the 
following fall. While some growers 
plant this grade of tree with a high 
degree of success, the majority pre- 
fer 1-year-old trees, as already stated. 
Trees older than one year should not 
be planted unless in very exceptional 
instances. 

In California the stocks which are 
budded during the summer are some- 
times used the following fall and 
spring for planting orchards. This 
practice is commonly referred to as 
“dormant-bud ” planting. 


REGIONS FROM WHICH TO OBTAIN TREES 


The section of the country from 
which trees are obtained is unimpor- 
tant so long as the trees are well 
grown, healthy, and typical of the de- 
sired varieties. The growing of good 
trees depends upon favorable condi- 
tions and proper management in the 
nursery, and these factors are not pe- 
culiar to any particular section. 

The inherent qualities of a variety 
do not change when the trees are 
grown in different sections of the 
country. If the variety is hardy, it 
will continue to be so; if it is suscepti- 
ble to some disease, it is not made less 
so by growing the tree during its nurs- 
ery period in some particular region. 

For economy in transportation trees 
should be purchased as near the 
place where they are to be planted as 
practicable. Moreover, trees shipped 
long distances sometimes suffer in- 
jury if they are not properly packed 
or if they pass through severe ex- 
tremes of temperature while in transit. 
Other things being equal, the nearer 
the nursery the shorter the period 
during which the trees are out of the 
ground. On the other hand, differ- 
ences in the price of trees of the 
same grade offered by different nur- 
serymen, the desire to secure trees of 
some special varieties, or some other 


reason may make it preferable 
purchase elsewhere than at the nearey 
nursery. 


TREES FOR PLANTING 


As a rule, only thrifty, well-grown, 
well-rooted, 1l-year-old or “ June-bud. 
ded” trees free from injurious insect 
pests and fungous diseases should be 
planted. Thrifty, well-grown _ trees 
are not necessarily the largest trees 
which can be found in a_ nursery, 
Medium-sized trees are probably fully 
as desirable for planting as the larger 
ones, but the smaller grades in some 
cases may be made up of trees that 
are stunted and weak from some 
cause or other. Not infrequently they 
have poor root systems. The smaller 
trees can usually be bought at a 
lower price than the medium-sized 
and large ones, but they may prove 
costly in the end, especially if they are 
lacking in vitality and make a poor 
growth after being planted. 

Peach trees are commonly graded 
according to their height. In’ prop 
erly grown trees, however, there is a 
pretty definite relation between the 
height and the size of the trunk or 
“caliper” of the tree. The diameter 
of the stem is sometimes used as the 
basis for grading nursery stock. The 
grades, according to height, are des 
ignated as “3 to 4 foot,” “4 to 5 foot,” 
5 to 7 foot” trees, ete. Figure 3 
shows four trees of each of three dif- 
ferent sizes or grades. The relative 
size and height are apparent. The 
heaviest grade (C) is composed of 
larger, more heavily branched trees 
than the smaller ones; but they are 
more bulky and heavier to handle, 
and it is a question whether they will 
develop into any better trees ulti- 
mately than the mefium-sized grade. 
The smallest grade (A) is composed 
of fairly good trees, but some of them 
may be lacking in vitality. Some 
times, for the sake of reducing the 
first cost, a grower buys even smaller 
trees than the 3 to 4 foot grade, but 
in most cases this proves to be false 
economy. A few cents per tree of ad- 
ditional cost means comparatively lit 
tle in.the initial expense of. starting 
an orchard, but it may mean a vast 
sum later in the life of the orchard 
in the better development of good, 
vigorous trees. 

Before planting an orchard, every 
prospective peach grower who has im- 
portant interests at stake should form 
an accurate conception of what col 
stitutes good nursery trees in every 
respect; he should thoroughly fauil- 
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farize himself with the appearance of 
the insects and diseases that are likely 
to be disseminated on nursery stock ; 

‘and he should give particular atten- 
tion to the character of the roots and 
their freedom from such troubles as 
crown-gall and aphis injury. 


TIME OF PLANTING 


In general, in northern latitudes, or 
wherever the winters are rather se- 


planting should be delayed until thor- 
oughly well and naturally ripened 
trees can be obtained, but it should 
be done before the advent of really 
cold weather. Fall-planted trees should 
reestablish some root action in their 
new positions before winter sets in. 
The danger of winter injury is thus 
reduced. But in some of the milder 
portions of the country, where the 
soil seldom freezes deep and rarely 
remains frozen for more than a few 


Fic. 3.—Nursery stock, showing different grades or sizes of 1l-year-old peach trees: 
A, 3 to 4 foot grade; B, 4 to 5 foot grade; C, 5 to 7 foot grade 


vere, planting in the spring as early 
as the soil can be worked to advan- 
tage and after the danger of hard 
freezes is past is to be advised. But 
in middle and southern latitudes and 
in regions generally where the winters 
are mild and where the fall season is 
favorable for working the soil until 
late, the planting of trees in the fall 
is generally successful and by many 
is preferred to spring planting. ‘The 


101339°—26——2 


days at a time, peach trees are com- 
monly planted at almost any time dur- 
ing the winter. 

In many parts of California, after 
the first rains have moistened the soil, 
usually early in January, the planting 
may be done to advantage, though 
some soils may be too cold and un- 
congenial at that time. In such cases 
planting is usually deferred until early 
spring, though there is then some 
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danger of the trees starting into 
growth before the soil reaches a suit- 
able condition to be properly handled. 


HANDLING THE TREES WHEN RECEIVED 
FROM THE NURSERY 


When received from the nursery the 
trees should be unpacked immediately. 
Every possible precaution should be 
taken to prevent the roots from be- 
coming dry. Unless the trees can be 
planted immediately, they should be 
heeled in, in a thoroughly well-drained 
place, where the soil is mellow and 
deep. A trench sufficiently wide and 
deep to receive the roots is made; then 


is practically impossible to work the 
soil among the roots sufficiently wel] 
to prevent them from drying to a seyj. 
ous extent. 

Sometimes it is necessary to leaye 
the trees heeled in over winter. It 
is then well to place them in a posi. 
tion which is nearly horizontal, go 
that the entire portion of the trunks 
below the branches can be readily coy. 
ered with soil for the purpose of pro. 
tection. Such protection is of particu. 
lar importance in the colder peach. 
growing districts. The soil should be 
made rather firm about the trunks and 
roots, so that harbors for mice will be 
reduced to a minimum. 


lic, 4.—Peach trees heeled in. They may be held in this manner in good condition 
for a long time 


the trees are placed in it in the man- 
ner shown in Figure 4. In covering, 
the soil should be worked among the 
roots of the trees sufficiently to fill 
all the spaces between them. This 
will fully exclude the air; otherwise, 
there is danger of the roots drying 
unduly. If a large number of trees 
are to be heeled in at the same place, 
it will usually be found convenient to’ 
place them in closely adjacent rows. 
When this is done, the trees in one 
row, for convenience, may be covered 
with the soil which is removed in 
opening the next adjacent trench. 
Trees that are tied in bundles when 
received must be separated before be- 
ing heeled in. If this is not done, it 


PREPARATION OF THE LAND 


The ideal preparation of the soil for 
peach trees consists of deep plowing 
and thorough pulverizing with the 
harrow or cultivator, though a cer- 
tain amount of variation from this 
ideal may not result disastrously. 
For example, where newly cleared 
land is to be devoted to peaches, it is 
practicable to remove the stumps from 
a narrow strip along the line of each 
row of trees, thus making possible 4 
thorough preparation of the strip be 
fore the trees are planted and per 
mitting thorough tillage throughout 
the following season. Each season 
thereafter the cleared strip should be 
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widened and the cultivation extended. 
By the time the trees come into bear- 
jing, the stumps should be pretty well 
cdeared from the entire area. 

Newly broken sod land can not be as 
readily fitted for the planting of trees 
as land that has been plowed long 
enough for the sod to become well 


rotted. 


PLANTING THE TREES 


Peach trees are planted at various 
distances apart, the topography of the 
land, the fertility of the soil, the 
yarietal characteristics of the trees, 
and the preferences and conceptions of 
individual growers all being factors to 
be considered. Common planting dis- 
tances are 18 by 18 feet, 18 by 20 feet, 
or 20 by 20 feet, requiring, respec- 
tively, 134, 121, and 108 trees per acre. 
Closer planting is sometimes practiced, 
but it is rarely advisable, and under 
some conditions 25 by 25 feet probably 
does not allow the trees more space 
than they need. The trees are usually 
planted in squares, as the above dis- 
tances suggest, but the triangular sys- 
tem or some of its modifications is 0c- 
casionally used. 

Every reasonable care should be ob- 
served to plant the trees in straight 
rows and in perfect alignment in both 
directions. Trees so placed look bet- 
ter and can be cultivated better and 
more conveniently than where the 
rows are crooked and irregular. 

Before digging the holes for the 
trees, some growers plow one or two 
deep furrows along the line which 
marks each row, thus greatly reducing 
the amount of digging that must be 
done with a spade at the points where 
the trees are to stand. The holes 
should be broad enough to admit the 
roots without bending or crowding 
them from their natural positions, and 
deep enough to allow the trees to be 
planted an inch or two deeper than 
they were in the nursery. 

The use of dynamite in preparing 
the holes where trees are to be planted 
has been extensively advocated, but if 
a soil is well suited to peach growing, 
it is a question whether dynamiting 
will improve it materially. If the soil 
is not adapted to peaches, it is a ques- 
tio whether dynamiting can accom- 
Plish any permanent good. Moreover, 
under some soil conditions positive 
harm may result. 

In some sections a thin stratum of 
hardpan or other impervious material 
occurs below the topsoil, while the sub- 
soil beneath the impervious stratum is 
Well suited to peach growing. Un- 


doubtedly the use of dynamite as a 
means of breaking up such strata is 
entirely practicable and effective when 
it is properly applied. 

In preparing a tree for planting, all 
portions of the roots which have been 
mutilated in digging the trees or in- 
jured by any other means should be 
trimmed off, and long slender roots, 
if they occur, are usually cut off to 
correspond with the length of the gen- 
eral root system. 

Unless a tree is rather large, the 
branches should all be removed, leav- 
ing only a single unbranched stem, as 
shown in Figure 5, A. This stem 
should be headed back to correspond 
with the height at which it is desired 
to form the head of the tree. The 
common extremes as to height of top 
preferred by different growers range 
from about 12 to 18 inches up to 24 or 
30 inches. 

But if the larger grades are plant- 
ed—those, for instance, which are 6 
feet or more in height—it is usually 
safer not to trim to a _ single un- 
branched stem. There might, then, 
not remain enough buds which would 
give rise to branches properly placed 
to make a good symmetrical head. It 
is therefore wise to select from three 
to five branches that are well distrib- 
uted about the main stem, from which 
to develop the head. The limbs thus 
selected for the foundation of the top 
should be headed back to mere stubs, 
as shown in Figure 5, B, but on each 
stub there must be left at least one 
well-developed bud to insure a start- 
ing point for the growth of the branch. 
With small and medium-sized grades 
there is little danger that an abundant 
growth of desirable character will not 
develop from the main stem. 

Danger that the roots may become 
too dry after they are trimmed and 
before the trees are planted can be 
largely eliminated by dipping the 
roots in a puddle of clay of such con- 
sistency that a thin layer of mud will 
adhere to them when they are dipped 
into it. Such a coating of mud will 
afford considerable protection against 
undue drying out from exposure to 
sun and wind. 

In filling the hole after a tree has 
been put in position and _ properly 
aligned, only finely pulverized soil 
should be used. Much care should be 
taken to work the soil in closely about 
the roots. This may be done to some 
extent with the fingers. Moving the 
tree up and down very slightly after 
the first few shovelfuls of soil have 
been placed in the hole will also help 
materially to settle it among the roots, 
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As the filling progresses, the soil 
should be firmly tamped about the 
roots either with the feet or with 
some sort of a plunger. The soil around 
the tree should be left about even 
with the general level of the surround- 
ing surface. 


TILLAGE 


Tillage refers to the working of the 
soil after the trees are planted. The 
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(2) Tillage may save moisture (f) by jp, 
creasing the water-holding capacity 
of the soil; (g) by checking evapo. 
ration. 

(8) Tillage may augment chemical actiyj. 
ties (h) by aiding in setting free 
plant food ; (i) by promoting nity. 
fication; (j) by hastening the de 
composition of organic matter: 
(k) by extending these agencies 
(h, i, and j) to greater depths of 
the soil. 


If the tillage is sufficient to maip. 
tain the physical condition of the sojj 


Fic. 5.—Peach trees trimmed ready to plant: A, 4 to 5 foot grade; B, 5 to 7 foot grade 


objects of tillage have been compre- 
hensively summarized as follows: ~ 


(1) Tillage improves the physical condi- 
tion or structure of the land (a) 
by fining or comminuting the soil 
and thereby presenting a greater 
feeding surface to the roots; (b) 
by increasing the depth of the soil 
and thereby giving a greater for- 
aging and root-hold area to the 
plant; (c) by warming and drying 
the soil in the spring; (d@) by re- 
ducing the extremes of tempera- 
ture and moisture; and (e) by 
supplying air to the roots. 


and to conserve the soil moisture ade 
quately, the other objects also prob 
ably will be realized. An _ orchard 
should be tilled, if at all, for the sake 
of the trees and their product. If 
without tillage the proper soil cor 
ditions exist to an extent which i 
adequate for the needs of the trees 
and the production of good crops, then 
perhaps nothing is to be gained ly 
tillage. 


2 Bailey, L.H. The Principles of Fruit Growing, p. 76. New York and London, 1915, 
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With reference to peach orchards, 
there is comparatively little difference 
of opinion in regard to tillage. The 
conviction of the best.growers in prac- 
tically all peach-producing sections is 
that thorough tillage is essential to 
the continued successful maintenance 
of a peach orchard. 

To one grower “thorough tillage” 
may mean plowing the orchard in the 
spring and harrowing it once or twice 
later in the season; to another, who 
has a very high estimate of tillage as 
ameans of preventing the evaporation 
of moisture from the soil, it may mean 
ging over the orchard with some 
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the rows, where the trees have been 
planted the usual distances apart, is 
rapidly becoming filled with small 
rootlets and root hairs through which 
moisture and plant food in solution 
are taken up. The root development 
of peach trees, indicating the position 
of the roots with regard to tillage and 
the application of fertilizers, is suz- 
gested in Figure 6. 

Under normal or standard condi- 
tions in most peach-growing districts 
the advice applies generally, to begin 
the tillage in the spring as soon as 
the soil is in suitable condition to 
work. But in the case of bearing or- 


Fic. 6.—A peach tree about 5 years old growing in “ Porter's red clay ” soil, Virginia. 


The spread of the branches was 18 feet. 


The spread of the roots, as traced, was 36 


feet—17 feet on one side and 19 feet on the other 


tillage implement 20 or 25 times dur- 
ing a dry season. 

Generally speaking, a peach orchard 
should be tilled throughout its entire 
life, beginn'ng with the first season 
after the trees are planted. If for the 
sake of economy or for other reasons 
it is impracticable to work the entire 
area between the trees, it is usually 
feasible to confine the tillage for the 
first year or two to a narrow strip 
along each row. But the width of the 
tilled strip should be extended each 
season, and by the third year the en- 
tire surface should receive attention. 
By that time the roots of the trees 
extend beyond the spread of the 
branches, and the entire space between 


chards some of the most experienced 
growers wait until after the fruit has 
set before they begin, in the belief 
that earlier tillage may influence ad- 
versely the setting of the fruit. The 
presence of a cover crop, its character, 
and the needs of the soil with refer- 
ence thereto are other factors that 
may influence the date of beginning 
of tillage. The handling of cover 
crops is discussed on another page. 

If the soil is hard or if there is a 
cover crop that has made considerable 
growth, it will be necessary to turn 
the soil with a plow and follow with 
a harrow, cultivator, or such other 
tillage implement as best suits the 
needs of individual orchards. If the 
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soil is light, plowing in the spring can 
sometimes be omitted, as some type of 
cultivator will be found adequate to 
pulverize thoroughly the soil to a suffi- 
cient depth. The surface should be 
kept as nearly level as possible. For 
instance, if the soil is plowed toward 
the trees at one time, it should be 
turned away from them at a later 
plowing. 

Frequent tillage to maintain a dust 
mulch 3 or 4 inches deep as a means 
of ,conserving soil moisture has long 
been emphasized. In extensive studies 
of moisture requirements and conser- 
vation carried on by the Office of Dry- 
Land Agriculture of the Bureau of 
Plant Industry it has been shown that 
loss of soil moisture through evapo- 
ration from the surface as a result of 
eapillary action, except where the 


supply is constantly replenished, as 
by a water table within a few fect 
of the surface, is very small com- 
pared with the loss through the 
growth of weeds. 3esides, every 
grower is familiar with the difficulties 
encountered in “wetting up” a dry 
powder. A dust mulch presents simi- 
lar difficulties with respect to absorb- 
ing the rainfall. The best tillage for 
eonserving soil moisture is that which 
controls weeds, maintains the soil sur- 
face in a fine lumpy or granular con- 
dition so that rains are readily ab- 
sorbed, and sufficiently stimulates the 
activities in the soil that render plant 
foods available. 

Tillage operations are usually con- 
tinued until midseason—the last of 
July or the first of August. By that 
time the growth of the trees for the 
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Fic, 7.—An efficient outfit for the tillage of orchards where the topography is much 
broken and the draft is heavy 








season Will have been largely made, 
fruit buds for the next season's crop 
will have begun to form, the fruit of 
the midseason varieties will have com- 
pleted a large proportion of jts 
growth, and the later varieties wi] 
finish their development during a pe- 
riod when less moisture is required 
for the various functions of the tree 
than earlier in the season. Where 
cover crops or green-manure crops are 
desired, they should be sowed, in 
many cases, by this time. 

As the trees become large, some of 
the extension types of tillage imple. 
ments are advantageous, as they make 
possible the working of the soil under 
the branches without unduly crowding 
the team into the trees. In one of the 
large mountain peach orchards in 
West Virginia, where the broken topog- 












raphy of the land requires strong 
motive power for efficient work, the 
outfit shown in Figure 7 has proved 
especially well adapted. The team of 
leaders is driven by a “jerk line,” 
the driver riding the near pole horse. 
The man who rides the harrow not 
only serves the useful purpose of 
weighting it down, so that it will cut 
deep, but he also guides the harrow 
past the trees by properly adjusting 
the positions of its two sections. In 
this way the trees are rarely injured, 
and yet the harrow can be run very 
close to them. However, in this par- 
ticular orchard the use of the harrow 
is usually preceded by two or three 
bouts with a light 1-horse plow along 
each row of trees. 

The homemade leveler shown in 
Figure 8 is also a very useful tillage 
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implement in some orchard districts. 
Though of special importance in some 
of the irrigated districts for leveling 
the irrigation furrows, it is effective 
in crushing clods and in smoothing the 
surface of the soil. It consists of two 
sidepieces of 2-inch plank, 12 or 14 
feet long and 6 to 8 inches wide. - The 
crosspieces are 7 or 8 feet wide. The 
lower edges of the crosspieces where 
they come in contact with the ground 
are protected with strips of iron or 
steel to prevent undue wearing and 
also to give increased efficiency. 


MAINTAINING THE FERTILITY OF THE 
SOIL 


Good tillage and the maintenance of 
an ample supply of humus or decaying 
vegetable matter in the soil will do 
much to keep it in a sufficiently pro- 
ductive condition for peach growing. 
But continuous tillage of the soil tends 
to deplete its content of humus unless 
it is renewed from time to time. 


The plants commonly used for cover- 
crop purposes fall into two groups— 
leguminous (or  nitrogen-gathering) 
and nonleguminous. The former group 
comprises red clover, crimson clover, 
bur clover, field peas, vetch, cowpeas, 
and others; the nonleguminous group 
consists of rye, oats, buckwheat, mil- 
let, rape, turnips, and various others. 
Sometimes the growth of weeds or 
other more or less spontaneous growth 
is encouraged after the seasonal cul- 
tivation is ended, as a means of ob- 
taining a cheap supply of vegetable 
matter for the soil. 

Red clover is more commonly used 
in apple orchards than in peach or- 
chards, and especially when it is in- 
tended to omit tillage for a season. 
Vetch is apparently being used more 
and more as an orchard cover crop in 
the northern fruit districts. Crimson 
clover is especially satisfactory in 
some of the light soils in New Jersey 
and Delaware in.seasons when there 


Fic. 8.—A leveler used in some sections for filling irrigation furrows, making the surface 
of the soil smooth, and pulverizing the clods 


USE OF COVER CROPS 


Where stable or barnyard manure 
is abundant there is probably no more 
satisfactory way of supplying humus to 
the soil than by a liberal use of it. 
Manure is seldom obtainable, however, 
in sufficient quantity to meet any far- 
reaching needs. In its absence the 
use of cover or green-manure crops 
is to be advised. 

The ways in which a cover crop may 
contribute to the welfare of the or- 
chard have been enumerated as fol- 
lows: ° 


(1) It protects the land and directly im- 
proves its physical condition ; pre- 
vents hard soils from cementing 
or puddling; holds the rains and 
snows until ~ have time to soak 
away into the land; dries out the 
soil in spring, making early tillage 
possible ; prevents washing in win- 
ter; and sometimes serves as a 

; protection from frost. 

(2) It improves the chemical condition 
of the soil; catches and holds some 
of the leaching nitrates; adds hu- 
mus to the soil; renders plant 
foods available; appropriates ni- 
trogen, if it is a leguminous crop. 


*Bailey, L. H. Op. cit., pp. 113-114. 
*Emerson, R. A. 
12 fig., 1906. 


Cover crops for young orchards. 


is a good supply of moisture in the 
soil at the time of seeding. Cowpeas 
are very widely used for this purpose 
in middle and southern latitudes. 

Probably rye is the most widely 
used nonleguminous plant. It can be 
sowed late in the season, and it lives 
over winter and starts into growth 
early the next spring. All of these 
points are important considerations in 
many instances. But oats in combina- 
tion with vetch have been especially 
satisfactory in some cases, and Ger- 
man millet has been shown to be 
almost an ideal nonleguminous cover 
crop under some of the conditions that 
prevail in Nebraska.‘ 

In starting the cover crop, the usual 
practice is to sow the seed when the 
orchard is given its last cultivation 
for the season, usually in July or 
early in August, though the exact time 
is regulated by conditions. Sometimes 
cowpeas are planted in drills in June 
and tillage continued with a small 
cultivator. Where rye is used, it is 


Nebr. Agr. Exp. Sta. Bul. 92, 93 p., 
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commonly put in toward the close of 
the growing season.° 

When a cover crop is used in a 
peach orchard it should be plowed un- 
der as early in the spring as practica- 
ble, unless the growth that is on the 
ground can be worked into the soil 
effectively and more conveniently by 
the use of a disk or cutaway harrow. 
However, if there is an abundance of 
moisture in the soil, the turning under 
of the cover crop is delayed in many 
cases until after it has made consid- 
erable growth in the spring, in order 
to obtain as large a quantity of vege- 
table matter to be worked into the 
soil as is possible. 

The use of cover crops is sometimes 
limited in particular seasons by lack 
of moisture. If there is a protracted 
drought at the time the seed should 
be put in and the trees are suffering 
therefrom, it might do more harm 
than good to make a further demand 
upon the moisture in the soil by sow- 
ing a cover crop, even though the soil 
may be known to lack humus. 

In certain districts of generally low 
precipitation in which peaches are be- 
ing grown successfully, continuous 
clean tillage, with the return of prac- 
tically no vegetable matter to the soil, 
is bringing the ground into poor physi- 
cal condition. Stable manure as a 
source of humus is not to be had in 
sufficient quantity to be of any real 
value, and the limited moisture sup- 
ply is not sufficient to maintain the 
peach trees and grow a cover crop at 
the same time. This situation as it 
exists in some districts presents seri- 
ous problems. The growers are begin- 
ning to realize its import. 

Likewise in some irrigated districts 
where the water supply is limited, the 
need of a cover crop may have to be 
disregarded, either habitually or in 
seasons of unusual water shortage, be- 
cause there is not enough moisture to 
meet the demands of both the trees 
and the cover crop. 

Aside from maintaining the fertility 
of the soil, cover crops may have im- 
portant functions in other respects. 
Where the soil is subject to washing, 
a cover crop which survives the win- 
ter will often prevent or materially 
lessen the washing that would other- 
wise occur. 

If good tillage and the wise use of 
cover crops fail to produce the best 


results in a peach orchard that is welj 
situated, the use of commercial fer. 
tilizers may then logically receive eop- 
sideration as a last resort. 


USE OF FERTILIZERS 


There is no “best” fertilizer for 
peaches, and no particular fertilizer 
can be recommended. A _ fertilizer 
which is economical to use and which 
gives maximum results in a particular 
orchard might be without appreciable 
effect in another orchard. 

In maintaining soils in a highly pro- 
ductive condition it is important to 
learn what factors are limiting the 
performance of the orchard. The lim- 
iting factor may be an insufficient sup- 
ply of some kind of plant food, im- 
proper physical condition of the soil 
due to a lack of humus or poor drain- 
age, or it may be something else. The 
real problem is to determine what the 
trouble is and then apply the proper 
remedy, if it is known. 

Fertilizers are often largely without 
appreciable effect if they are applied 
to soils that are in poor physical con- 
dition, as when they are greatly lack- 
ing in humus. For this reason atten- 
tion should be given to the use of fer- 
tilizers only after the possibilities of 
tillage and the maintenance of the 
soil in good physical condition have 
been exhausted. 

It follows that a complete fertilizer 
may give excellent results. But if 
there is an insufficient supply of only 
one plant food, then it may be as- 
sumed that the response from the fer- 
tilizer is due to the presence in it of 
that plant food of which there was an 
insufficient supply in the soil and that 
the other plant foods in the fertilizer 
were without any real value to the 
crop or trees. Obviously under such 
conditions a complete fertilizer would 
not be economical. 

The wiser plan is to carry on a few 
experiments with a view to determin- 
ing local needs. A representative por- 
tion of the orchard may be selected. 
To a few trees—perhaps 5 or 6—nitro- 
gen may be applied; to other trees, 
potash ; and to still others, phosphoric 
acid. Different combinations of these 
plant foods, including one which has 
all of them, thus making a complete 
fertilizer, may be applied to other 
groups of trees. 


5 The amount of seed of the various cover crops commonly sown per acre is as follows: 
Red clover, 10 to 15 pounds; crimson clover,'-12 to 16 pounds; bur clover, 20 pounds; 


field peas, 14 


to 2 bushels; vetch, 1 bushel (60 pounds) ; cowpeas, 1 to 2 bushels; rye, 


if to 2 bushels; oats, 2 to 2% bushels; buckwheat, one-half to 1 bushel; millet, 1 te 
1% bushels; rape, 3 pounds; turnips, 3 pounds. 
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If a detailed record is made of the 
different applications and each group 
of trees treated the same way each 
season for several successive years, 
gradually the results of the different 
fertilizer treatments will become ap- 
parent in the behavior of the trees, 
their growth and vigor, the produc- 
tiveness and regularity of the crops, 
the quality of the fruit, and in other 
ways. From such results the grower 
who has carefully studied the condi- 
tions should be able to decide upon a 
rational basis for the use of fertilizers 
in his own orchard. 


IRRIGATION 


Most of the peaches produced in the 
Intermountain States and west of the 
Rocky Mountains are grown under ir- 
rigation. It is not feasible, however, 
to discuss the details of irrigation in 
this bulletin. Attention is called to 
Farmers’ Bulletin 882, entitled ‘ Irri- 
gation of Orchards,’ which will be 
forwarded without cost by the Office 
of Information, United States Depart- 
ment of Agriculture. 


PRUNING 


As a general proposition the most 
successful fruit growers habitually 
prune their trees, and in doing it they 
usually follow more or less closely 
some plan or system, even though they 
may have no clear-cut conception of 
just what their plan involves. 

The principal objects sought in 
pruning may be summarized as fol- 
lows : 

(1) To modify the vigor of the tree. 

(2) To keep the tree shapely and with- 

in bounds, 

(8) To make the tree more stocky. 

(4) To open the tree top to admit air 

and sunshine. 
To reduce the struggle for existence 
in the tree top. 

(6) To remove dead or interfering 

* branches, 

(7) To renew the vigor of the tree. 

(8) To aid in stimulating the develop- 

ment of fruit buds. 

(9) To secure good distribution of fruit 

buds throughout the tree. 

(10) To thin the fruit. 

(11) To induce uniformity in the ripen- 

ing of the fruit. 

(12) To make thorough spraying possible. 
(18) To facilitate the harvesting of the 

fruit. 


The pruning which a tree receives 
during the first two or three years 
after it is planted has much to do with 
its future. Mistakes in forming the 
head or the results of neglect during 
the early years in the life of a tree 
are practically irreparable. On the 
other hand, if the tree is well formed 
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and properly pruned during its first 
years, the foundation for a good tree 
is established; subsequent errors in 
pruning, if they occur, may admit of 
correction without permanent harm to 
the tree. 

In general, the proper time to prune 
peach trees is during the dormant 
period, preferably in late winter or 
early spring, just before growth starts, 
except in regions where bleeding from 
wounds is likely to occur. In such 
regions it should probably be done in 
early winter. But conditions and the 
object of the pruning must be consid- 
ered in each case. If the pruning 
operations are very extensive, it may 
be necessary to prune throughout the 
winter whenever the weather is suit- 
able for men to work in the orchard. 
If the fruit buds are endangered dur- 
ing the winter by adverse tempera- 
tures, it may be advisable to delay 
pruning as much as economic condi- 
tions permit until settled spring 
weather arrives. This is especially 
advisable if heavy heading back of the 
previous season’s growth is desirable 
for the sake of the tree, since if a 
large proportion of the fruit buds are 
killed it may be best for the prospec- 
tive crop not to cut back heavily. 

A limited amount of summer prun- 
ing can usually be done to advantage. 
The trees should be observed con- 
stantly throughout the season of ac- 
tive growth. Whenever a branch is 
seen to be so placed that it obviously 
will need to be removed at the annual 
pruning for the shaping up of the tree, 
it is well to take it off at once. In 
this way the annual pruning can be re- 
duced to a minimum and the removal 
of large limbs will rarely be necessary. 

Then, too, it frequently happens 
that a single branch in the top of a 
tree will grow considerably faster 
than any of the others, making the 
tree unsymmetrical if the growth of 
the branch is not checked. A slight 
heading in as soon as such a tendency 
is apparent will usually keep the top 
well balanced. 

The pruning of a peach tree at the 
time of planting it has already been 
discussed. A tree well along in its 
first season’s growth is shown in Fig- 
ure 9. It will be observed that the top 
is formed of four main _ branches. 
This tree shows evidence of having 
received attention during the earlier 
part of the season. Only those 
branches which were of importance 
in forming the top have been allowed 
to develop, The exact number of 
branches which may be used in form- 
ing the head is not an arbitrary mat- 
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ter. From three to five branches are 
permissible if they are well placed 
and properly distributed on the main 
stem of the tree. The branches that 
form the head of the tree shown in 
Figure 9 start from points on the trunk 
which are rather too close together. 
If there was more space between the 
branches where they join the trunk 
there would be less danger of the 
limbs breaking down in later years 
from the weight of heavy loads of 
fruit. 


vigor, and its future development, In 
order to provide for an open, wall. 
formed head in later years, it may be 
necessary to thin out some of the 
smaller, secondary branches, In 
doing this, however, provision myst 
be made for a uniform distribution 
of limbs so spaced that the open top 
desired will be insured and yet the 
main limbs still carry an ample nun. 
ber of secondary branches. 
Pruning the second and third years 
does not differ in principle from that 
which follows the first 
season’s growth. Ateach 
pruning the previous sea. 
son’s growth is headed 
back, though perhaps not 
quite as much as at the 
first pruning. This, hoy. 
ever, will depend upon 
the character of the 
growth and the condition 
of the tree. If it is 
stocky and _ strong less 
heavy heading back will 
be required to serve the 
end in view, but long, 
slender, spindling growth 
should be shortened back 
ws severely after the 
second or third season 
as at the earlier pru- 
ing. 

At each = subsequent 
pruning the secondary 
branches require the 
same attention as at the 
first pruning. The points 
which require particular 
attention are thinning 
out enough to keep the 
top open and shortening 
in heavily in order to 
produce a new growth of 
bearing wood evenly dis- 
tributed throughout the 
top of the tree and on the 
interior surfaces of the 


Fic. 9.—A peach tree of the Muir variety during its first main limbs. 
season’s growth. The cross lines shown in the figure are Mra ta ° 
intended to suggest suitable points at which to cut the The effects of mot 


branches when the pruning is done later 


graphed in California, Aug. 27, 1915) 

During the dormant period between 
the first and second year the first 
year’s growth, provided it has been 
thrifty and vigorous, should be headed 
back rather heavily; perhaps one- 
half or two-thirds of the growth 
should be removed. The cross lines 
shown in Figure 9 suggest suitable 
points at which to cut the branches 
when the pruning is done later on. 
However, this needs to be considered 
with several things in view: The sym- 
metry of the tree, its strength and 


on, (Photo- heading in are shown in 


Figure 10. The _ trees 

here shown are making 
their second or third season's 
growth. They were not well headed 
in at first, and no heading back 
has been done since they were 
planted. Besides, the soil is lumpy 
and in poor tilth, and the trees are 
making a weak, slender growth 
Had they been well headed back, the 
growth would have been much more 
stocky, even though the trees were 
small, and they could be in much 
better condition to sustain the weight 
ot a crop of fruit than they can poe 





64a — OD OY & 


wr 2 a ee oe 


PS ee Os 


~- a ot eS 





nt. Ip 
', Well. 
nay be 
ot the 
» oT 
L must 
ibution 
en top 
et the 
e num- 


| Years 
m that 
e first 
\t each 
US Sen 
headed 
LDS hot 
at the 
s, how- 

upon 
f the 
ition 
it is 
x less 
k will 
ve the 

long, 
rowth 
1 back 
* the 
;CASON 
prun- 






auent 
ndary 

the 
it the 
r0ints 
icular 
nning 
p the 
ening 
or to 
‘th of 
y (lis- 
t the 
n the 
f the 


not 
mn in 
trees 
king 
son's 
aded 
back 
were 
mpy 
are 
wth. 
the 
nore 
vere 
1uch 
ight 
pos 


Growing Peaches: Sites and Cultural Methods 


17 











sibly be under the 
system of management 
that has been  fol- 
lowed. 


The tree shown in Fig- 
ure 11 has been pruned 
more or less, but it ex- 
hibits serious defects. It 
has not been well headed 


pack, the top has _ not 
been properly opened, 
and the smaller, sec- 


ondary growth has been 
entirely pruned from a 
considerable portion of 
each of the main limbs 
instead of being utilized 
to develop fruit-bearing 
branches in the center, 
where its weight can best 
be supported without 
breaking the tree. With 
the bearing wood largely 
developed toward the 
outer extremities of the 
branches and the size of 
the branches dispropor- 
tionately small for their 
length, even a= small 
crop of fruit would be 
likely to break the tree 


to pieces very badly. 
may well be contrasted 
trees shown in figures 


12 


Fig. 10.—Peach trees about 3 years old that have not been 
The limbs are slender and will probably break 


headed in. 


badly with the weight ef the first good crop of fruit 


This 


with 
and 


tree 
the 
13, 


which have been pruned with a view 


to developing the characteristics re- 


ferred to. 
well 


proportioned 
heavy crops of fruit. 


The limbs are stocky and 


for sustaining 
The interior of 


the trees is well filled with bearing 
wood, and at the same time the tops 





Fig. 11.—A peach tree that has been badly pruned. 
bearing wood is near the extremities of the limbs. 
weight ef even a small crop of fruit would be likely to 

break the limbs to a serious extent 


The 
The 


are sufficiently 


open to 
quota of 
practically 


admit a full 
sunshine to 
all the fruit. 

By the time peach trees 
are 3 or 4 years old they 
should be bearing good 
crops of fruit. After 
this they will make a 
smaller annual growth 
under usual conditions 
than during the earlier 
years. Less heading in 
is therefore required. In 
some seasons it may not 
be necessary to cut back 
the terminal growth, 
though to do so _ will 
tend, as a rule, to de- 
velop the smaller sec- 
ondary and side branches. 


This is desirable, for 
reasons already men- 
tioned, gain, the ex- 


tent of the heading back 
will be governed in some 
seasons by the abun- 
dance and condition of 
the fruit buds. If there 
has been winter injury 
or if the buds failed 
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y peach tree 8 years old pruned with a view to developing strong, 


y branches and an open top. (Photographed in California, Aug. 28, 1915) 





Fic. 13.—Phillips peach trees 10 years old. These trees have been systematically 
headed back, and strong, stocky limbs have developed. It is necessary, however, to 
prop dis)" when very heavily loaded with fruit. (Photographed in California, Aug. 

’ 
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to form well the pre- 
yious season, little or 
no reduction of the pre- 
yious season’s growth 
will be needed. On the 
other hand, if the trees 
made a strong growth, 
an abundant set of fruit 
puds developed, and they 
have suffered no injury, 
a correspondingly heavy 
cutting back of the pre- 
yious season’s growth 
may be advisable in 
order to thin the fruit as 
much as is possible by 
that means. 

Peaches are always 
borne on wood that grew 
the previous season. 
Therefore after a peach 
tree reaches bearing age 
it is essential so to man- 
age it aS to induce a 
fairly liberal growth 
each season. 

As a general proposi- 
tion, very heavy prun- 
ing will induce a corre- 
spondingly large amount 
of new wood growth. It 
follows that the weaker 
growing varieties should 
be pruned more heavily, 


relatively, than the very Fic, 14.—A peach tree about 8 years old, before pruning 


strong-growing sorts. 


Some of the details of pruning ma- ures 14 and 15, which show a tree 8 
ture peach trees are suggested in Fig- years old before and after it received 


Fig. 15.—The same tree shown in Figure 14 after being pruned 


the annual pruning to 
mike it shapely, re- 
move superfluous wood, 
and provide for the 
development of new 
growth. While the tree 
illustrated is far from 
being ideal, as it had not 
been well handled in pre- 
vious years, it Shows cer- 
tain important features. 
The heading back of the 
main limbs will tend to 
prevent them from becom- 
ing “leggy,” and it will 
induce a _ good, strong 
growth of new  fruit- 
bearing wood well with- 
in the center of the tree. 
It may require some 
thinning out at the next 
annual pruning to pre- 
vent the top from becom- 
ing too dense. Probably 
more wood of the pre- 
vious season’s growth 
should have been left 
than is shown in Fig- 
ure 15, as there ap- 
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Fic. 16.—Elberta peach trees 14 years old which have been pruned with a view to pro- 


ducing open, spreading tops. 
have an expanse of about 55 fect. 


pears to be only a small amount of 
surface on which fruit can be pro- 
duced the following season; but ap- 
parently the tree has been put in 
fairly good condition with regard to 
its later usefulness. 

e) 


( 


Fic. 17.—A branch which suggests the 
possibilities of influencing the habit 
of growth by the position of the bud 


left at the end when the branch is 


cut back 


The branches of the two trees together in the foreground 
(Photographed in Colorado, Aug. 23, 1910) 


The growing of an open-headed tree 
is not merely a matter of keeping the 
top well thinned out. The position of 
the branches can be controlled and 
directed to a marked extent by the 
manner in which the pruning is done, 
Figure 16 shows two Elberta trees 
which have a rather remarkable spread 
of limb. Systematic pruning and 
heading in were practiced in the earlier 
years of these trees. The spreading 
habit has been augmented by cutting 
the branches to outside buds when 
they were headed back. The signifi- 
cance of this is more clearly shown in 
Figure 17, which was drawn from 
life. When the branch was cut back 
at b, during the winter following its 
growth, the bud nearest the end of 
the stub was on the outside of the 
limb. When the branch b c¢ developed 
from that bud the following season, 
it made a decided angle with the one 
« b on which it developed, thus chang- 
ing the direction of the growth from 
that which would have followed the 
extension of the limb a b had it not 
been cut back and resulting in a con- 
siderable widening of the spread of 
the branches. 

The following season, when the 
pruning was done and the limb J ¢ 
was cut off at c, the outermost bud 
was nearly on top of the stub at @ 
When this bud gave rise to a branch 
d ec, the limb b ¢ was continued there 
by in approximately the direction of 
the older limb a b. The limb f % 
which developed from a bud at f 
which was not as near the end of the 
stub as was the bud at d, did not ma 
terially change the direction of the 
branch bc. Had the bud at d been 
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on the outside, the spread of the branch 
would have been still more widened, 
as was the case when the branch b c 
grew from 0b, the latter being an out- 
side bud. If it is desired to correct 
the habit of growth in the case of a 
tree that is too spreading to be desir- 
able, cutting back the limbs to inside 
puds will tend to accomplish the end 
in view. 

Heading in a tree from year to year 
as suggested, and pruning with a view 
to producing an open, spreading, low 
top results not only in the develop- 
ment of strong, stocky limbs well able 
to sustain heavy loads of fruit, but it 
brings a large proportion of the top 


Figure 18 shows a type of stool that 
is used in one of the Allegheny Moun- 
tain peach orchards both in pruning 
the trees and in harvesting the fruit. 
The legs spread enough to make the 
stool stand firm and to give the work- 
man a sense of security when stand- 
ing on it. When intended for use in 
an orchard that is located on a very 
steep slope, the two legs on one side 
of the stool are made somewhat shorter 
than those on the other side. 

A sled similar to the one shown in 
Figure 19 is very convenient under 
some conditions for removing the 
brush from an orchard after it has 
been pruned. Another way of dispos- 


Fic. 18.—VPruning Salwey peach trees in an Allegheny Mountain orchard in West 
Virginia 


hear the ground, where much of the 
frnit can be harvested without the 
use of stepladders. 

The man who prunes a fruit tree 
during its first years must have a 
pretty clear conception of what the 
tree is to look like when it reaches 
maturity, and he needs to know from 
the beginning what is necessary each 
time it is pruned in order to develop 
the tree which forms his mental vision. 
A well-formed plan, based on a knowl- 
edge of the underlying principles of 
pruning, is essential if the operation 
is to be anything more than a hap- 
hazard removal of branches that ap- 
pear to be in the way. 


ing of the brush is shown in Figure 
20. This device consists of a frame 
made of piping and lined with sheet 
iron. It is mounted on iron or steel 
wheels. The brush is thrown into it 
and burned as it is drawn through the 
orchard. 


RENEWAL OF THE TOPS 


If a peach tree is neglected as to 
pruning during its early years and the 
branches are allowed to become long 
and slender; if, as it attains consid- 
erable age, the bearing wood, in spite 
of the pruning which it has received, 
has grown out of convenient reach in 
harvesting, or if for other reasons it 
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Fic. 19.—A sled used for hauling brush from an orchard. 


(Photographed in West 


Virginia) 


becomes desirable to renew the top of 
a tree, it is usually entirely practi- 
cable to do so, provided the trunk 
and main limbs are sound and 
healthy. Renewal of the top will 
often result in prolonging the useful- 
ness of a peach tree for several years. 
This operation is exemplified by sev- 
eral of the accompanying illustra- 
tions. Figure 21 shows an 8-year-old 
peach tree which has become rather 
“leggy.” The annual growth for sey- 
eral seasons has nearly all been made 


near the extremities of the limbs, 
Very little new wood has grown in 
the interior of the tree. 

Figure 22 shows the same tree after 
being severely headed in, or “de 
headed,” with a view to developing a 
new top. The small branches which 
remain on the stubs of the old limbs 
are an advantage, as they will start 
into growth more readily than the 
latent buds from which the new top 
would have to develop in the absence 
of small branches of recent growth. 


Fic. 20,—A wagonlike device in which the brush pruned from trees is burned as it is 


drawn through the orchard. 


(Photographed in California) 





Fic. 21.—A peach tree 8 years old in which the new growth, i. e., the fruit-bearing 
wood, has been made largely at points far remote from the main limbs 


Figure 23 is a third view of the tree 
shown in Figures 21 arid 22, well ad- 
yanced in its second season’s growth 
after being deheaded. This particular 
tree was somewhat lacking in vigor ; 
and its growth, following the treat- 
ment for the renewal of the top, 
was not as satisfactory 
as it otherwise would 
have been. Figure 24 
shows a 7-year-old El- 
berta tree which was 
thrifty when it was 
headed back to about 
the extent indicated in 
Figure 22. The illustra- 
tion shows this tree 
near the end of its first - 
season’s growth after 
: being deheaded. It 
should bear a crop of 
fruit the next season. 

If a tree which lacks 
vigor is treated in this 
way the result shown in 
Figure 25 may occur. 
Some of the stubs had 
no buds strong enough 
to develop; hence the 
top was only partially 
Tenewed. If the tops 
are cut back to wood 


that is not more than 3 or 4 years 
old, a stronger, more symmetrical 
growth may be expected than where 
the stubs left in deheading are 
older. Occasionally, where the trunk 
remains sound and retains its vigor, 
the tops are renewed two or three 


Fig, 22.—The tree shown in Figure 21 after being deheaded 
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times. As a rule, however, it is im- 
practicable to dehead for renewal 
more than once. 

Sometimes, when for any reason it 
is desirable to renew the top of a 
comparatively young tree, the heading 
in may be made much more severe 
than that sus ggested by Figures 22 
and 25. This is shown in Figure 26, 
where all the branches have been cut 
back to the trunk of the tree. 

The season for deheading to renew 
the top is the same as that for doing 


under different conditions. In some 
sections it is rarely profitable to con. 
tinue them after they reach the age of 
12 to 15 years; in others they are ex. 
pected to last until they are from 15 
to 18 or 20 years old, while occa. 
sionally an orchard 20 to 25 years 
old is found which is still of commer. 
cial value. Instances of individual 
trees remaining productive until 4 
much greater age are not uncommon, 
but they seldom, if ever, represent 
orchard conditions. 


CHANGING THE TOP By 
BUDDING AND GRAFTING 


Sometimes it is de. 
sirable to change the 
top of a _ peach tree 
from one variety to 
another. A grower may 
find after his orchard 
begins to bear that he 
has a larger number of 
trees of some _ variety 
than he wants; a block 
of trees may prove to 
be some other variety 
than the one ordered; 
or, for some other rea- 
sons, a variety is not 
well adapted to the 
needs of the owner. In’ 
such cases he may top 
work the tree either by 
budding or by grafting it 
to a desirable variety. 

The ordinary method 
of shield budding is 
most Commonly used for 
this purpose. If the 
tree to be _ top-worked 
is not more than two or 
three years old, it is 
usually practicable to 
insert the buds directly 
into the main limbs 
well down toward the 


Fic, 23.—The tree shown in Figures 21 and 22 during its point where they leave 
second season’s growth after being deheaded the trunk. This is illus- 


the annual pruning for the shaping 
of the trees and the removal of super- 
fluous wood—that is, during the dor- 
mant period. 

When the vigor of peach trees has 
been well maintained by good cultu- 
ral methods, suitable pruning, and 
wise management in every respect, 
their, life of commercial usefulness is 
generally from about 8 to nearly 20 
years after the full-bearing age is 
reached. It varies widely, however, 


trated in Figure 2%, 
which shows a Triumph peach tree 
that was budded to the Carman 
variety when it was 3 years old, 
after its crop of fruit had been re- 
moved. The points where the buds 
were inserted are shown in the figure. 

If the tree to be top-budded has 
reached the age when the bark on the 
main limbs has become too thick and 
firm to be manipulated readily for 
budding, it is necessary first to head 
it back somewhat, as when the top is 


6The operations of budding and grafting are fully described in Farmers’ Bulletin 157, 
entitled “* The Propagation of Plants,” which will be forwarded without cost on applic 


tion to the Secretary of Agriculture, 
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to be replaced with new growth of 
the same variety, and later insert the 
buds on the new branches that develop 
after the tree has been deheaded. 
When this course is followed, the buds 
should be inserted in the new growth 
as near the trunk as is practicable, 
in order to have as large a portion of 
the top as possible of the new variety. 
This is also desirable .on account of 
the subsequent management of the 
tree. 

Top-working is sometimes done by 
grafting instead of budding, the ordi- 
nary cleft graft being generally used. 


develop to a good degree of perfection 
for commercial purposes. The natural 
tendency of the tree is to perpetuate 
its kind. To this end, left to itself, it 
develops the largest possible number 
of seeds, with each seed possessing the 
possibility of a new tree. 

The grower’s aim, however, is for 
the tree to produce the largest possi- 
ble amount of fruit that can attain 
the highest commercial standard. The 
effort of the tree and the object de- 
sired by the grower tend to impose in- 
compatible requirements. The devel- 
opment of a great number of seeds is 


Fig. 24.—An Elberta peach tree 7 years old that was deheaded about as indicated in 


Figure 22, showing its first season’s growth after being cut back. 
(Vhotographed Aug. 15, 1911) 


crop of fruit the following season. 


However, budding is to be preferred, 
especially as the wounds made in 
grafting do not heal readily in the 
case of the peach, though when prop- 
erly done the union of stock and scion 
is generally strong enough to make a 
fairly serviceable tree. But troubles 
resulting from difficulties in the heal- 
ing of the wounds are likely to occur. 


THINNING THE FRUIT 


Most varieties of peaches, as well as 
other fruits, for that matter, under 
favorable conditions often set much 
more fruit than the tree can possibly 


It should bear a 


a tree-exhausting process. This is op- 
posed to the development of large 
fruits. To meet his ends in this re- 
spect, the grower has recourse to thin- 
ning the fruit. 

Perhaps no operation in the produc- 
tion of peaches requires keener judg- 
ment than thinning the fruit. No 
fixed ruies for it can be given. A 
common practice, very generally appli- 
cable, is to thin so that the fruits will 
not be nearer together than 4 to # 
inches. But the strength of the tree, 
the fertility of the soil, and especially 
the soil moisture, together with the 
size of the crop (or, in other words, 
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the number of fruits allowed to de- 
velop on the tree), govern very largely 
the size and perfection of the indi- 
vidual fruits. 

Obviously, a vigorous tree growing 
under favorable conditions as to mois- 
ture, plant food, ete., can develop a 
larger number of fruits to good size 
than can a weak tree, or even the 
same tree when there is a marked de- 
ficiency either in the supply of mois 
ture or of plant food. 


Fic. 25.—A peach tree that has been deheaded, but 
which did not develop a symmetrical top because 
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fruit on the tree with a moderate 
crop is of better grade than the beg 
fruit on an overloaded tree. 

The thinning should be done afte 
the “June drop”—which usually 
curs from a month to six weeks ‘after 
the blossoming period, when the jp. 
perfectly fertilized and other weakly 
developed fruits drop off—and befor 
the pits begin to harden. After the 
“June drop” is over there is very lit. 
tle dropping of the peaches. Hence, 

practically all the — frnit 
which remains then will be 
on the trees at harvest time 
It will have to be picked 
then, anyway. It probably 
costs considerably less ty 
pick a portion of the crop iy 
June or July and drop the 
fruit on the ground than ty 
pick it later and put it ing 
basket, where much of jt 
will have to be handled over 
Several times in grading an 
packing and _ then _ finally 
large quantities discarded as 
culls because the fruits ar 
so small, Moreover, _ the 
fruit on an overloaded tre 
will sometimes ripen les 
uniformly than on a tte 
that has a moderate crop, 

As the development of its 
pits is an exhaustive process, 
the limiting of the number 
of fruits tends to conserve 
the vitality of the tree. A 
large portion of the flesh of 
the peach is water ; hence, if 
the soil is well supplied with 
moisture the development of 
the edible portion of the 
fruit makes a relatively light 
demand on the strength of 
the tree. 


CONTROL OF INSECT PESTS 
AND FUNGOUS DISEASES 


some of the stubs had no buds strong enough to 


develop branches 


The skill of the grower is shown in 
his ability to adjust the size of the 
crop on his trees to the conditions of 
the season. He can reduce the num- 
ber of fruits on the trees if the season 
becomes very dry as it progresses. 
Thus the grower should aim to control 
the size of the individual fruits by 
thinning and by tillage and pruning. 

While thinning may cost a relatively 
large amount per tree, actually more 
high-grade fruit is produced, as a 
rule, on a tree which bears only a 
moderate crop than on one which is 
heavily overloaded, and the average 


After a grower has pruned 
intelligently, tilled and ferti- 
lized his orchard well, and irrigated it 
if required, the orchard may be short 
lived and the crops financial failuresif 
he neglects to give proper attention to 
the control of insects and diseases, 4 
considerable number of which are to 
be found pretty nearly everywhere it 
the sections where peaches are growl. 
Emergency matters should be fe 
ferred to the agricultural experiment 
station of the grower’s State withoul 
delay. 
Inquiries relating to any phase of 
fruit growing may also be referred 
at any time to the United States De 
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ment of Agriculture, where, with- 
ut cost, through the department’s ex- 
perts, aS full information relative to 
the problems as can be given may be 
obtained." 


(ROWING CROPS BETWEEN THE TREES 


Frequently some annual crop is 
gown between the trees during the 
frst two or three seasons to help meet 
the cost of maintenance during the 
mproductive age of the orchard. This 
practice is seldom any advantage to 
the trees in comparison with thorough 
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tensively grown between peach trees 
in different sections. Potatoes are 
sometimes used, but they are suitable 
only when the crop can be so managed 
that the digging of the potatoes will 
not amount to a late cultivation, which 
may be attended with undesirable re- 
sults. Corn, also, is frequently used, 
but as very often managed it is objec- 
tionable, because it shades the trees 
excessively. Whenever corn is used, 
an open strip of considerable width 
should be left along the rows, so that 
the trees will be fully exposed to the 
sunlight throughout the season. If a 


tillage by itself, but if 
the crops are wisely se- 
lected and properly man- 
aged they are not likely 
todo any serious harm. 

The crop ought to be 
one which needs essen- 
tially the same tillage 
that the peach tree 
should have, so as not to 
interfere seriously with 
that operation. But the 
grower should realize 
that he is, in effect, fol- 
lowing a system of 
double cropping and that 
because of the crop be- 
tween the trees he may 
need to give more at- 
tention to maintaining 
the fertility of the soil 
than he would for the 
peaches alone. 

After the trees reach 
bearing age they should 
not be made to compete 
with another crop. Even 
if the plant food in the 
soil is sufficient to pro- 
duce successfully two 
crops at the same time, 
the peach trees usually 
will need all the avail- 
ible soil moisture, ex- 
cept, of course, in sec- 
tions where irrigation 
is practiced and the 
supply of water is adequate for all 
purposes. Besides, a crop between 
the trees would be likely to inter- 
fere with the spraying of the trees 
(if the operation should be necessary), 
with the harvesting of the fruit, and 
in other ways. 

Muskmelons, beans, peas, cabbages, 
tomatoes, and other truck crops are ex- 


'Publications of value to | ayer growers in combating insects and diseases and obtain- 
able from the Department of Agriculture on request are: Farmers’ Bulletin 908, “ Infor- 
tation for Fruit Growers About Insecticides, Spraying Apparatus, and [mportant Insect 
Pests”; Farmers’ Bulletin 1246, ‘The Peach Borer: How to Prevent or Lessen Its 
Ravages; the Paradichlorobenzene Treatment”; Department Bulletin 1169, “ Further 
Studies with Paradichlorobenzene for Peach Borer Control with Special Reference to Its 
Use on Young Peach Trees”; and Department Circular 216, “ Controlling the Curculio, 
Brown-Rot, and Scab in the Peach Belt of Georgia.” 


Fic. 26.—A peach tree that shows the possibility of de- 
veloping an entirely new top when the limbs are cut 
back to the trunk. This is not likely to be successful 
except on comparatively young trees 


very tall, strong-growing variety of 
corn is used, a wider strip should be 
left unplanted than where a dwarf 
variety is selected. 

Peach trees are sometimes used for 
planting between trees, especially 
where apples comprise the permanent 
crop. This practice is highly recom- 
mended by some and emphatically con- 
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demned by other fruit growers of wide 
experience. It is probably objection- 
able in that for a’ period of years both 
bearing and nonbearing trees occupy 
the same area, and it is sometimes 
desirable to treat a fruiting tree very 
differently from one that is not fruit- 
ing, for the best results with each. 
On the other hand, where a site is 
particularly favorable for both fruits, 
a compromise treatment can often be 
effected which yields fairly satisfac- 
tory results with both kinds of trees. 


Fic. 27.—A 3-year-old Triumph peach tree top-budded 
with the Carman variety after harvesting the season's 


the advent of cold weather. Othe. 
wise, serious winter injury is antic. 
pated. To accomplish this end it jg 
generally advised to cease tillage jy 
July or early August, to withhold fey. 
tilizers rich in nitrogen, and to ayoid 
excessively fertile soil in selecting 
sites for peach orchards. 

Undoubtedly such advice is per. 
fectly sound and applicable to a large 
proportion of the peach-growing (is. 
tricts, but there appear to be some 
rather marked exceptions that are ay 
plicable in important 
peach-growing _ sections, 
to which the reader’s at. 
tention may well be di. 
rected. 

These exceptions to the 
general practice have 
been brought to light 
largely through investi- 
gations carried on by 
the Missouri Agricul. 
tural Experiment Sta. 
tion. They consist pri- 
marily in so managing 
the orchard as to main. 
tain the trees in active 
growth until rather late 
in the season. This may 
be accomplished by con- 
tinuing the tillage later 
than is ordinarily ad- 
vised, by using a nitrog- 
enous fertilizer, or by 
heavy pruning, which re 
sults in a __ vigorous 
growth of new wood 
Any condition that seri- 
ously reduces the vital- 
ity of the tree tends to 
make the tree, especially 


crop of fruit. This shows the tree about one year after the fruit buds, suscep 
the Carman buds were inserted at a, b, c, and d tible to injury by winter 


ORCHARD MANAGEMENT AND WINTER 
INJURY 


In nearly all of the experiment-sta- 
tion bulletins on peach culture, in cur- 
rent horticultural literature, and in 
the standard works in which peach 
growing is discussed in detail, em- 
phasis is habitually placed upon the 
necessity of so managing the orchard 
that the trees will cease growing and 
the wood become fully mature before 


temperatures. The pro- 
duction of an excessive crop of fruit 
is a common cause of depleted vitality. 
The conclusions of the Missouri ex- 
periment station tentatively Sum- 
marized are as follows: ” 

Where nitrogen was applied to peach 
trees a good crop was produced and har 
vested. On plats receiving no_ fertilizer 
there was practically no crop. There was 
likewise a failure of peaches in the sur 
rounding region where no fertilizer was ap- 
plied. The cold winter of 1911-12 was dis- 
astrous to peach trees in Missouri. Injury 
to peach trees caused by the cold so weak- 





8 Missouri Agricultural Experiment Station Bulletin 74, entitled “The Winter-Killing 
of Peach Buds as Infiuenced by Previous Treatment.” 

Missouri Agricultural Experiment Station Circular of Information 31, entitled “ Hard: 
ness of Peach Buds, Blossoms, and Young Fruit as Influenced by the Care of the Or 
chard,” being a reprint from the Annual Report of the Missouri State Board of Hortt 


culture, 1908. 


Missouri Agricultural Experiment Station Bulictin 111, Report of the Director for the 


Year Ending June 30, 1912. 


® Missouri Agricultural Experiment Station Bulletin 111, Report of the Director for the 


Year Ending June 30, 1912, pp. 247-248. 
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ened their vitality that disease like the bac- 
terial shot-hole leaf disease was common. 
On the plats fertilized with nitrogen there 
was little bacterial disease. On adjacent 
untertilized plats the injury from this cause 
was very great. The trees in the plats fer- 
tilized with nitrogen also recovered from 
winter injury much more successfully and 
quickly than unfertilized trees in the same 
locality. 

The application of phosphorus and potas- 
sium either singly or in combination did not 
result in increased yields. The results of 
the investigations on fertilizers for peaches 
seem to indicate clearly that a nitrogenous 
fertilizer or a method of cultivation and 
management which favors a vigorous tree 
growth when combined with pruning, spray- 
ing, and thinning fruit on overloaded trees 
will increase the crop. The above treat- 
ment tends to make them carry their fruit 
buds through winter and frosts of spring 
much more safely than where an average 
or weak growth only is secured. Our re- 
sults seem to disprove the theory that trees 
must make their main growth early in the 
season and then be checked or retarded in 
their growth in August or September in order 
to ripen their wood before going into winter. 
In some experiments at this station where 
the trees have been encouraged to grow vig- 
orously right up until some of the green 
leaves froze on the trees, either by the use 
of fertilizer or by severely pruning back the 
winter pefore or by thinning the fruit, they 
have uniformly carried their fruit buds 
through the winter much more safely than 
with trees that shed their leaves and ripened 
their wood early. 

A very careful correlation of these 
results with the conditions which are 
generally considered essential in the 
growth of peach trees in the northern 
districts is necessary in order to un- 
derstand their significance. There is 
no real conflict or lack of harmony in 
the methods advised for the different 
regions, though in the abstract they 
may appear to be directly incompat- 
ible. 

On the other hand, they illustrate 
very torcefully the fact that the blind 
application of definitely stated rules 
is likely to work disaster. The im- 
portance of intelligently adapting the 
methods used to the conditions which 
have to be met in different fruit-grow- 
ing regions is emphasized. 

The differences in the conditions in 
the northern peach districts and in 
those met in connection with the in- 
vestigations of the Missouri experi- 
ment station are largely differences in 
the climate during the winter season. 

In the northern districts the normal 
winter is continuously cold and with- 
out any warm spells of sufficient dur- 
ation to affect the dormancy of the 
trees. It usually remains cold until 
winter finally breaks. When it warms 
up enough to start the trees into ac- 
tivity and cause the buds to swell, 
there is comparatively little danger 
thereafter of serious frosts or freezes. 
Moreover, the critical factor—the one 
which largely governs the manage- 


ment of the orchard in the present 
connection—is low winter tempera- 
tures which are sufficient to kill the 
buds or injure the trees even when 
they are perfectly dormant. To best 
meet this low-temperature factor, it is 
recognized that the trees must be 
thoroughly dormant and the current 
season’s growth well ripened. 

In regions where the Missouri meth- 
ods are applicable, critically low win- 
ter temperatures are of little concern, 
provided the trees are in a dormant 
state. But the winters are character- 
ized by warm spells in December, 
January, and perhaps in February, 
which are sufficient to start the buds. 
This makes them tender and suscep- 
tible to injury later in the season by 
temperatures that are entirely seasuon- 
able and which would be of no con- 
cern to the peach grower if the buds 
were dormant. The trees often blos- 
som early and before the season ef 
spring frosts is past. 

The reason for continuing the 
growth of the trees until late in the 
season in these regions is based on the 
fact, the practical importance of 
which is shown in the investigations 
referred to, that the rest period, or 
period during which the trees nor- 
mally remain dormant, is one which 
by nature continues for a fairly def- 
inite period of time. Until that pe- 
riod is past, when once they have be- 
come dormant, the trees dc uot re- 
spond readily to temperatures which 
later would cause them to resume a 
more or less active condition and 
might result in the buds swelling 
enough to make them tender. 

This is a matter that is relatively 
unimportant in regions where the en- 
tire winter season is normally charac- 
terized by temperatures which are not 
sufficiently high to affect vegetation, 
but it has a very important signifi- 
cance in the regions in which warm 
periods of considerable length occur 
during the winter. If all the agencies 
which tend to stimulate the growth of 
the trees are discontinued relatively 
early in the season, the trees will 
cease growing and begin to ripen their 
wood at a correspondingly early date; 
the resting period inherently required 
by the trees is then completed early in 
the winter. If a _ spell of warm 
weather occurs soon after that period 
is ended, as, for instance, in January, 
the trees will respond to it; the buds 
will begin to swell and seon become 
tender. On the other hand, if the 
growth of the trees is continued 
actively by means of late tillage, ni- 
trogenous fertilizers, or in other ways, 
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until the near approach of cold 
weather, the period of rest and dor- 
mancy inherently required by the 
trees is not completed until a corre- 
spondingly later time in the winter. 
Under these conditions the trees re- 
main inactive during warm spells in 
December or January, and the buds 
do not swell enough to become tender 
until many of the dangers incident to 
adverse winter temperatures are past. 

While the application of these 
methods, which have in view the re- 
sults that follow the continuation of 
active tree growth until late in the 
season, may be somewhat restricted, 
they are undoubtedly worthy of the 
most careful consideration by peach 
growers who are located in regions 
where the winters are characterized 
by warm periods of sufficient length 
to cause the trees to become more or 
less active before settled spring con- 
ditions arrive. 

There are a few special methods 
and practices in the management of 
peach orchards which are of sufficient 
importance in some sections to justify 
brief reference to them here. 

The Ohio Agricultural Experiment 
Station has called attention to the 
efficacy of slightly mounding up the 
soil about the base of the trees in 
preventing injury during periods of 
excessively low winter temperatures. 
In the same connection it has been 
shown that various other factors re- 
lating to the soil may greatly influ- 
ence the amount of damage which 
peach trees suffer during such periods. 

The winter of 1903-4 was character- 
ized in the Lake Erie peach district 
of Ohio by periods of severe and pro- 
longed cold. Great numbers of peach 
trees were killed. The prevailing con- 
ditions and their attendant results 
on the peach trees are summarized as 
follows : ” 

Exceptional causes of susceptibility to 
cold in rare cases of apparently healthy, 
vigorous trees: Low, moist, rich black soil 
which favored an extreme growth of soft, 
poorly ripened, or matured wood; or high 


culture upon soil rich in plant food which 
brought about similar results. 
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The unusually deep, hard freezing of the 
earth’s crust was due, directly, to 
continued, steady cold, but was intensified 
in many instances, by a lack of humus or 
vegetable matter in the soil, which const}. 
tutes nature’s insulation of the surface of 
the earth from cold and heat. 

Providing that the orchards had _ beep 
kept free from fungous disease and the Sap 
Jose scale by timely and thorough spraying, 
no injury of trees was found where stable 
or barnyard manure had been used upon 
the ground within the last year or two pre. 
vious to the winter of 1903-4; rarely wag 
an injured tree found standing in sod; no 
injury was done where the surface of the 
soil beneath the trees had been covered with 
even a very slight mulch; little injury wag 
done where the trees stood in fairly well. 
drained soil containing a moderate amount 
of fertility and humus; no injury was found 
where the trees were under the grass-muleh 
method of culture . ..; no injury was ob- 
served in any case where the stems of the 
trees had been slightly banked or mounded 
with a few shovelfuls or forkfuls of soil, 
peat, or manure, 

Very few trees which, within the past 
few years, had been affected witb leaf-cur 
or infested with San Jose scale or borers 
remained alive or uninjured; and very few 
trees existing upon infertile or exhausted 
soil, depleted of humus, escaped uninjured, 


The usefulness of a cover crop in pre 
venting the washing of the soil during 
the dormant period of the trees is fre 
quently well demonstrated. Moreover, 
in some regigns where the winters are 
rather severe and there is a very lim- 
ited snowfall, a cover crop prevents 
the snow from blowing away, thus af- 
fording additional protection against 
the extreme freezing of the roots. 

Another practice, which is entirely 
regional but which may be of consid- 
erable advantage at times, is the shad- 
ing of the trunks of the trees with 
board protectors, lath screens, or in 
some other equally effective manner, 
This method is of use particularly in 
regions in which long periods of ex- 
tremely hot weather usually occur and 
where the trees are not well shaded on 
the south and southwest sides. Shad- 
ing in the manner suggested sometimes 
affords a measure of _ protection 
against the form of winter injury com- 
monly called “sun scald.” This is 
generally caused by too rapid thawing 
after the trunks have been frozen very 
hard. 


= Agricultural Experiment Station Bulletin 157, ‘“‘ Winter-Killing of Peach Trees,” 
p- ent 
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N ITS commercial and economic importance in 

this country the peach is second only to the apple 
among deciduous-tree fruits. Commercial peach in- 
terests exist in about three-fourths of the States, with 
some home plantings in most of the others. 

The peach grower who has had only limited expe- 
rience will find in this bulletin information concern- 
ing some vital factors which largely determine the 
success of a peach orchard. 

Emphasis is placed upon suitable location and 
site, because a faulty choice of either may be fatal 
to future financial success. Some mistakes in plan- 
ning an orchard can be overcome as the orchard de- 
velops, but a poor location or site is beyond remedy. 

The basic operations of planting, tillage, maintain- 
ing soil fertility, and pruning are discussed in this 
bulletin. 

Farmers’ bulletins containing information on the 
control of peach insects and diseases are cited in a 
footnote at the bottom of page 27. Farmers’ Bulle- 
tin 1702, Preparing Peaches for Market, will be of 
value to many growers. 


Issued March, 1918 


Washington, D. C. Revised July, 1923 
Slightly revised, April, 1933 
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GROWING PEACHES: SITES AND CULTURAL 
METHODS 


By H. P. Govutp, Senior Pomologist, Division of Horticultural Crops and 
Diseases, Bureaw of Plant Industry 
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DISTRIBUTION AND STATISTICS OF 
PEACH GROWING 


ERHAPS there is no better way of 

showing the trend of the peach 
industry during the past 30 years 
so far as the distribution of orchards 
is concerned and its present extent 
than by means of the census figures, 
which are shown in Table 1. One of 
the interesting deductions to be made 
from the figures is the widespread 
cultivation of the peach. In more 
than 30 of the 48 States there are 
peach interests of commercial impor- 
tance. The limiting factor in the 
States where few trees are grown is 
doubtless extremely low winter tem- 
peratures. Yet in the milder portions 
of even these States, especially in pro- 
tected localities, the growing of 
peaches is not an impossibility. It is 
obvious, however, that where the limit 
of possibility is approached, the num- 
ber of crop failures may be expected 
to be large in comparison with the 
number of good crops. 

Wide differences appear in the num- 
ber of bearing trees in certain States 
in the different 10-year periods, with 
a decrease in most cases and a con- 
stant decrease from decade to decade 
in the total number of bearing trees; 
and the number of trees not of bear- 
ing age has not been maintained. 
Production records, however, show 
that there has been no significant de- 
cline in size of crop, either actual or 


Maintaining the fertility of the soil- 
Irrigation 


Thinning the 

Control of insect pests and fungous 
OINGROCR . 25 oc ein ncmns 

Growing crops between the trees___- 

Orchard management and winter in- 


relative. In fact, the crop of 1931 
was the largest on record. 


LOCATION AND SITE 


The location of an orchard has to 
do with its general surroundings. It 
may relate to transportation facilities, 
markets, climatic conditions, and the 
geographical position of the district or 
region in which an orchard is placed, 
or, in other words, its local geography. 
The site has to do with the particular 
piece of land occupied by the trees. 
It relates to the soil, slope, atmos- 
pheric drainage, and other natural 
factors which affect the suitability of 
a given area of land’for peach grow- 
ing. 

A location may have every natural 
advantage as to climate, soil, and 
other local conditions for the success- 
ful growing of peaches and yet, be- 
cause of its remoteness from a ship- 
ping station, distance from suitable 
markets, or even the impracticability 
of supplying ice for refrigerator cars, 
it may be impossible to market them 
profitably. Moreover, a location may 
have all these advantages to a satis- 
factory degree and yet not be desir- 
able for commercial peach growing, be- 
cause the markets within its logical 
radius for distribution are already 
abundantly supplied with peaches 
from districts which in some important 
respects are more advantageously 
placed. 
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TABLE 1.—Distribution of peach trees by States, as shown by census reports 


$$$, 


| Trees not of bearing age 





New England: 
Ee 
New Hampshire------_--. 
Vermont-_--_-- 
Massachusetts -..---.-.--- 
Rhode Island 
Connecticut 

Middle Atlantic: 
New York ‘ 
New Jersey - ---- da oes 
Pennsylvania. ---- kul 

ast North-Central: 
(CO ES a ee eee 
Indiana- ----- Ea 
Illinois_----- = pi 
Michigan. - - ---- : 
NI oe ke 

West North-Central: 
Minnesota. - ------ 
Iowa__-- ve 
Missouri- - - : 
North Dakots % 
South Dakota-- 
Nebraska- - - 
Kansas-..-- 

South Atlantic: 
Delaware. - - -- 
Maryland_---- 
District of Columbia__- 
WeB cn o~ 
Wet Vaegini....-.--..... 
North Carolina. ---.---.--- 
South Carolina--- 
I ae eae ein cid 
racine mimwietiminaie 

East South-Central: 

ES Ee 
ee 
Alabama-.-.- : 

Mississippi-------- 

West South-Central: 
Arkansas 
Louisiana. 
Oklahoma 
PE dntenhinnaniwes 

Mountain: 

DRUNE 50 cocacaucss 
SGD Sock ea : Seon ae 
Wyoming. ee 

Colorado------- = 
New Mexico----.-------- 
I icnccmiiackmnne ' 
TR te nus 
Done se acnecnes-o. on 

Pacific: 

Washington-_---_-_---- sie 
LL ae 
0 




















| 99, 916, 598 


Total 


1 Includes Indian Territory. 


1 5, 848, 808 | 


9, 592 | 
48, 819 | 
4, 993 | 
301, 405 | 
48, 063 | 


522, 726 
2, 522, 729 | 


2) 746, 607 | 
521, 930 





2) 448, 013 
104, 415 
6, 967 


1, 626 
516, 145 | 
557, 365 

2 

1, O80 
1, 055, 959 
5, 098, 064 


4, 





441, 650 
854 

149 
939, 11 3 


4, 017, 





136, 790 
7, 668, 639 
354, 208 | 


2, 884, 193 
2, 749, 203 
2, 690, 151 
1, 856, 748 


4, 062, 218 | 
758, 877 


7, 248, 358 


1, 670 
79, 757 

9 

319, 998 | 
117, 003 | 
67, 073 
409, 665 
9, 136 


226, 636 
281, 716 
7, 472, 393 | 


1910 





5, 102 


57, 571 
5, 492 
154, 592 
39, 342 
461, 711 


2, 457, 187 
1, 216, 476 
2, 383, 027 


3, 133, 368 
2, 130, 298 
2, 860, 120 
2, 907, 170 

4, 163 


1, 571 
1, 090, 749 
6, 588, 034 


90 38 

1,815 109 

1, 188, 373 95, 629 
4, 394, 894 844, 498 


1, 177, 402 


1, 497, 724 

330 
1, 585, 505 
1, 424, 582 
2, 661, 791 


1, 336, 142 
10, 609, 119 


290, 850 


2, 245, 402 
3, 163, 737 
3, 177, 331 
1, 726, 298 





4,7 83,825 | 2,879, 945 
9, 737, 827 4, 461, 717 | 
538 1, 831 
73, 080 178, 434 
46 19 
793, 372 446, 943 
136, 191 154, 968 
51, 415 101, 855 
544, 314 | 554, 202 
6, 329 5, 940 
536, 875 649, 085 


829, O11 





| 94, 506, 657 





It is likewise true that within a dis- 


trict which as a whole is well located 
for commercial peach growing there 
may be and usually are sites which 


are not adapted to this purpose, 


reasons that are entirely local. 


is especially apt to be the case in 


for 
This 


a 162 








1920 


5, 666 | 
81, 287 
2,915 

346, 260 | 
61, 125 


495, 750 | 


3, 038, 023 
1, 936, 632 
3, 563, 726 





2, 924, 177 

860, 024 
1, 011, 325 
2, 010, 022 


1, 522 
, 522 


890 
129, 939 
2, 358, 9 





464, 514 
997, 086 
1, 208 
1, 578, 253 
2, 049, 862 
1, 976, 756 | 
871, 976 | 
8, 655, 051 
206, 155 





1, 671, 044 | 
2, 349, 656 | 
1, 544, 700 | 

855, 158 | 


3, 342, 387 | 
405, 178 





412, 936 
9, 057, 760 











| 65, 646, 101 


1930 


3, 168 | 
40, 708 | 
2, 919 | 
182, 198 | 
34, 299 | 
| 

| 


250, 678 





2, 356, 404 | 
1, 324, 844 
2, 989, 997 | 
2, 007, 743 | 

3, 360 


1, 009 | 
192, 361 | 
1, 611, 593 | 
63 | 

382 
118, § } 
509, 167 
| 








1, 443, 789 
1, 122, 288 
2, 674, 922 | 
1, 161, 006 
7, 914, 134 
139, 841 





1, 311, 431 | 
2, 747, 078 | 
1, 198, 131 | 

798, 582 


| 
| 


3, 238, 090 





454, 101 
92, 933 
53, 038 | 

491, 430 | 

8, 129 


532, 497 
222, 001 
10, 222, 215 


58, 911, 983 


1, 


1920 


1 


65 


8 


2, 570 | 
23, 200 
3, 978 
35, 426 | 
25, 366 
33, 577 | 
8, 868 | 
84, 067 


234, 708 


9 


70, 183 


568, 046 


8: 


‘ 





2 


} 


39, 712 
764, 838 
1, 153 | 





93, 336 


285, 486 


238 | 


783, 733 | 


51, 742 


, 093, 993 
3e 
3, dt 


35, 599 
91, 851 
16, 913 


690, 483 


6 


90, 359 | 





546, 024 


4 


93, 651 


988, 966 
231, 909 
637, 762 
1, 640, 848 


420 | 
26, 648 
33 
32, 158 
36, 923 
26, 681 | 
28, 551 
3, 721 


50, 254 | 
29, 911 


366, 941 


21, 617, 862 


mountainous districts or wherever the 






1930 







785, 698 
320, 021 
1, 083, 603 


1, 461, 539 
604, 558 
1, 037, 459 
1, 173, 238 
1, 246 


532 
95, 162 
668, 953 
9 

432 

73, 529 
267, 164 


115, 027 
214, 225 
253 

681, 027 
552, 721 
634, 733 
274, 134 
1, 306, 19 
68, 269 


854, 324 
918, 892 
492, 958 
459, 495 


1, 059, 834 
249, 084 
442, 445 

1, 313, 030 


495 

22, 427 
46 

334, 565 
33, 266 
18, 335 
206, 197 
2, 457 
227, 315 
143, 267 
, 816 











topography is much broken and Soil 


conditions 


are very 


variable. 


Espe- 


cially careful discrimination in the se 
lection of sites for orchards is essen- 
Figures 1 and 


tial in such districts. 


2 show typical orchard sites 
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portant peach-growing districts in 
mountainous sections in widely sepa- 
rated parts of the country. 


SITES WI{TH REFERENCE TO SOIL 


It is the current opinion that the 
peach should be planted on sandy or 
some of the lighter types of soil. Ex- 
cellent results may follow the plant- 
ing of orchards on such soils, but 
peaches do well also on a wide range 
of soil types, including even some of 
the moderately heavy clay loams and 
clays. But whatever the type, a soil 
must be thoroughly well drained. 
Peaches will not succeed on poorly 
drained soils. The heavy clay types 
which are so hard and impervious that 
water does not percolate through them 
readily are to be avoided. Moreover, 


Fic. 1. 


West Virginia, this being in Morgan County. 


reason it is often 
elevations than 


levels. For this 
colder at the lower 
it is at high points. This is what is 
meant by “atmospheric drainage.” 
The occurrence of frost in low places 
when there is none on elevated areas 
is thus explained. For the same rea- 
son peach buds are often winterkilled 
or the blossoms are injured by frost 
in the spring in low places when near- 
by orchards on higher elevations are 
injured much less, or even escape en- 
tirely. During the past few years the 
importance of selecting relatively 
high sites for peach orchards in order 
to avoid the effects of unfavorable 
temperatures has been emphatically 
demonstrated in many different parts 
of the country. There are, however, 
certain general exceptions to the fore- 
going statement. Where an orchard 


A fairly typical peach-orchard site in the Allegheny Mountain district of 


In many instances the soil and other 


conditions in the valleys between the ridges are not well suited for peaches, even 
though the ridges may be admirably adapted to them 


the soil should be moderately fertile. 
One very rich in nitrogen is not de- 
sirable as a general rule, since it may 
induce an excessive growth of foliage, 
but the impression that a poor, in- 
fertile soil is “good enough for 
peaches” is erroneous. 

Where alkali soils occur, they should 
be avoided. While the peach tree can 
be grown where there is a limited 
amount of the alkali salts, they cause 
disaster if present in large quantities. 
It is safer, therefore, to aveid them 
as far as possible. 


SITES WITH REFERENCE TO ELEVATION 


Generally a site that is elevated 
considerably above the surrounding 
areas is to be preferred for a peach 
orchard. Cold air settles to the lower 


that is well elevated above the sur- 
rounding country is exposed to low 
temperatures which are accompanied 
by severe winds, the fruit buds are 
sometimes injured, when in the or- 
chards at lower levels in the same lo- 
cality, where there is protection from 
the wind, no injury occurs. However, 
injury under these conditions is rather 
rare in comparison with that which 
occurs in orchards that occupy rela- 
tively low sites. 


SITES WITH REFERENCE TO BODIES OF 
WATER 


When an orchard has a site adja- 
cent to a body of water of sufficient 
size and depth to have an appreciable 
influence on the local climate, the im- 
portance of a relatively high elevation 





4 Farmers’ Bulletin 917 


largely disappears. Because water 
warms up in the spring more slowly 
than the atmosphere it acts, in effect, 
as a refrigerator, making the temper- 
ature in its immediate vicinity colder 
than at points somewhat distant from 
it. Vegetation within the zone of this 
influence advances more slowly in the 
spring than it does outside of that 
zone. The tendency is for the blos- 
soming of peach trees within the zone 
to be delayed until after the season of 
spring frosts is past. 

In the fall frosts are delayed. The 
water, having absorbed much heat 
during the summer, cools off in the 
fall more slowly than the atmosphere 
and tends to keep the temperature 
within its zone of influence warmer 
than it would otherwise be. 

For these reasons peaches are grown 
with marked success in the portions of 


chard purposes to one that is level, ag 
one with a slope will usually haye 
better soil and atmospheric drainage 
than a level area; but one slope may 
be as good as another. 

An orchard that occupies a. site 
which slopes away from the prevail. 
ing wind may be afforded a certain 
amount of protection therefrom, and 
in some regions there are well-marked 
soil differences on the different slopes 
of the ridges. These differences may 
be such as to make one slope better 
adapted to peach growing than an- 
other. 

The slope factor, however, is largely 
one of degree. Peach trees on a site 
having a very ‘steep southern slope 
will usually blossom and the fruit will 
ripen somewhat earlier than on a cor- 
responding northern slope, but where 
the differences in slope are only mod- 


Fic. 2.—A fairly typical peach-growing section in a foothill district in California, this 


being in Placer County. 
irrigated 


New York and the Province of On- 
tario that border Lake Ontario, in 
Ohio along Lake Erie, in southwestern 
Michigan on Lake Michigan, and in 
some other districts adjacent to large 
bodies of water. The influence of 
such bodies of water usually does not 
extend back from the shore more 
than a few miles, though the slope of 
the land with relation to the water de- 
termines largely the extent of the area 
affected. 


SITES WITH REFERENCE TO SLOPE 


The slope or exposure of a site has 
reference to the point of the compass 
toward which the land inclines. No 
one slope is preferable under all con- 
ditions and in all regions. A site hav- 
ing a moderate slope in some direction 
probably is to be preferred for or- 


Though the surface is much broken, these orchards are all 


erate their relative influence on the 
time of blossoming and ripening is 
not very marked. Whether early or 
late blossoming is desirable is largely 
a local matter and depends primarily 
on the relative dates of blossoming 
and the usual occurrence of spring 
frosts in any locality or on any site. 


TEMPERATURE A LIMITING FACTOR 


Aside from economic factors, tem- 
perature probably is the most decisive 
limiting factor in the distribution of 
commercial peach growing. Usually 
the fruit buds are the first to suffer 
injury. No absolute minimum tem- 
perature which the peach is able to 
withstand without injury can be given. 
The condition of the buds with regard 
to their strength, vitality, and perfect 
dormancy, the duration of the critical 
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temperature, the climatic conditions 
following the cold period, perhaps the 
amount of moisture in the air during 
the period, and other factors—all have 
an influence. 

In many peach districts, however, 
the growers are always apprehensive 
of injury, even with buds in good con- 
dition and all other factors favorabie, 
whenever the temperature reaches 10 
to 20° F. below zero, though buds of 
many varieties often withstand tem- 
peratures considerably lower than this 
when all other conditions are favor- 
able. 

Where severe spring frosts occur 
from year to year during the blossom- 
ing period it is not practicable to pro- 
duce peaches on a commercial basis. 
Similarly, regions in which protracted 
warm periods occur from time to time 
during the winter have usually proved 
to be uncertain for peaches. The trees 
become more or less active during the 
warm periods; the buds start enough 
to become tender and are injured 
later even by temperatures which may 
not be unseasonable for the latitude. 
For this reason winter and spring in- 
jury is sometimes experienced in mid- 
dle and southern latitudes when 
peaches in the northern districts es- 
cape. 

Orchard heaters offer a measure of 
relief under some conditions in dis- 
tricts subject to unseasonable spring 
frosts, but such districts are, never- 
theless, seriously handicapped in com- 
parison with those where disastrous 
frosts rarely occur. 


PROPAGATION OF PEACH TREES 


The average peach grower is not 
concerned directly with the propaga- 
tion of trees. It is generally more ad- 
vantageous for him to purchase them 
from one who makes the growing of 
trees his special business than to grow 
them himself. However, the general 
features of propagation should be un- 
derstood by those engaged in peazh 
growing. They are, therefore, briefly 
outlined in the present connection. 

The site selected for a peach nur- 
sery should be one that is well 
drained and where the soi! is pref- 
erably rather light, though not neces- 
sarily sandy. It is important also 
that the soil should be rather rich, 
i order to insure as far as possible 
a satisfactory growth of the trees. 

The details of propagating the 
peach begin with the pits or seeds 


from which the stocks are grown, and 
on which the different varieties are 
budded. The pits are obtained by 
nurserymen from many different 
sources. They are handled in dif- 
ferent ways, depending quite largely 
upon climatie conditions, the extent of 
the business, and other factors. 

In the middle latitudes, where prob- 
ably the largest peach nurseries are 
located,.the pits are generally planted 
in the fall in rows 8 to 4 feet apart 
where the trees are to be grown. In 
the North the pits are sometimes 
stratified or bedded in the fall in 
moist sand, where they are under 
some degree of control, and the plant- 
ing is delayed until spring. In either 
case the action of the moisture and 
freezing temperatures results in the 
cracking of the “stones.” If the pits 
have been stratified, the kernels are 
usually sifted from the stones and 
sand before planting. They are then 
handled in essentially the Same man- 
ner as pits that are planted in the 
fall. 

In very mild climates, where there 
is little action from frosts or freezes, 
it is probably quite important to pre- 
vent the pits from ever becoming dry. 
If they are not planted as soon as 
they are removed from the flesh of 
the fruit, they should be held in such 
a manner as to prevent the loss of 
much moisture. Otherwise, a very 
slow and irregular germination would 
follow. However, pits that have be- 
come dry will frequently germinate 
fairly well without freezing, provided 
they are soaked in water for a suffi- 
ciently long time before being planted. 

The usual method of propagation is 
by budding,’ and the seedlings should 
be large enough to bud by midsummer 
in their first season’s growth. This is 
done largely during July and August, 
extending sometimes into September. 
The buds put in during these months 
should “take,” that is, become at- 
tached to the stock, within a com- 
paratively few days if the operation 
is successful; then they should re- 
main dormant until the following 
spring. After the buds “take,” it is 
a common practice to “lop over” the 
tops of the seedling stocks by cutting 
them nearly off just above the point 
where the bud was inserted. Subse- 
quently the tops are entirely removed, 
or the tops may be left until the fol- 
lowing spring and then removed with- 
out being previously lopped over. 


i a a ak 
*The operations of budding and grafting are fully described in Farmers’ Bulletin 1567, 


Propagation of Trees and Shrubs. 
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The trees are ready to be planted 
permanently in the orchard after 
they have made one season’s growth 
in the nursery. These are known as 
“1-year-olds,” and they comprise the 
great bulk of the trees that are deliv- 
ered by nurserymen for fall and 
spring planting. 

A limited amount of budding is done 
by some nurserymen in June. suds 
inserted as early in the season as this 
are expected to start into growth with 
but little delay instead of remaining 
dormant until the next spring, as is 
the case with the buds that are put 
in later in the summer. The trees so 
grown are termed “June buds” and 
are ready for permanent planting the 
following fall. While some growers 
plant this grade of tree with a high 
degree of success, the majority pre- 
fer 1-year-old trees, as already stated. 
Trees older than one year should not 
be planted unless in very exceptional 
instances. 

In California the stocks which are 
budded during the summer are some- 
times used the following fall and 
spring for planting orchards. This 
practice is commonly referred to as 
“dormant-bud ” planting. 


REGIONS FROM WHICH TO OBTAIN TREES 


The section of the country from 
which trees are obtained is unimpor- 
tant so long as the trees are well 
grown, healthy, and typical of the de- 
sired varieties. The growing of good 
trees depends upon favorable condi- 
tions and proper management in the 
nursery, and these factors are not pe- 
culiar to any particular section. 

The inherent qualities of a variety 
do not change when the trees are 
grown in different sections of the 
country. If the variety is hardy, it 
will continue to be so; if it is suscepti- 
ble to some disease, it is not made less 
so by growing the tree during its nurs- 
ery period in some particular region. 

For economy in transportation trees 
should be purchased as near the 
place where they are to be planted as 
practicable. Moreover, trees shipped 
long distances sometimes suffer in- 
jury if they are not properly packed 
or if they pass through severe ex- 
tremes of temperature while in transit. 
Other things being equal,*the nearer 
the nursery the shorter the period 
during which the trees are out of the 
ground. On the other hand, differ- 
ences in the price of trees of the 
same grade offered by different nur- 
serymen, the desire to secure trees of 
some special varieties, or some other 
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reason may make it preferable to 
purchase elsewhere than at the nearest 
nursery. 


TREES FOR PLANTING 


As a rule, only thrifty, well-grown 
well-rooted, 1-year-old or “ June-pud. 
ded” trees free from injurious insect 
pests and fungous diseases should be 
planted. Thrifty, well-grown _ trees 
are not necessarily the largest trees 
which can be found in a_ nursery, 
Medium-sized trees are probably fully 
as desirable for planting as the larger 
ones, but the smaller grades in some 
cases may be made up of trees that 
are stunted and weak from some 
cause or other. Not infrequently they 
have poor root systems. The smaller 
trees can usually be bought at a 
lower price than the medium-sized 
and large ones, but they may prove 
costly in the end, especially if they are 
lacking in vitality and make a poor 
growth after being planted. 

Peach trees are commonly graded 
according to their height. In_ prop 
erly grown trees, however, there is a 
pretty definite relation between the 
height and the size of the trunk or 
“caliper” of the tree. The diameter 
of the stem is sometimes used as the 
basis for grading nursery stock. The 
grades, according to height, are des- 
ignated as “3 to 4 foot,” “4 to 5 foot,” 
“5 to T foot” trees, ete. Figure 3 
shows four trees of each of three dif- 
ferent sizes or grades. The relative 
size and height are apparent. The 
heaviest grade (C) is composed of 
larger, more heavily branched trees 
than the smaller ones; but they are 
more bulky and heavier to handle, 
and it is a question whether they will 
develop into any better trees ulti- 
mately than the mecium-sized grade. 
The smallest grade (A) is composed 
of fairly good trees, but some of them 
may be lacking in vitality. Some- 
times, for the sake of reducing the 
first cost, a grower buys even smaller 
trees than the 3 to 4 foot grade, but 
in most cases this proves to be false 
economy. <A few cents per tree of ad- 
ditional cost means comparatively lit 
tle in the initial expense of starting 
an orchard, but it may mean a vast 
sum later in the life of the orchard 
in the better development of good, 
vigorous trees. 

Before planting an orchard, every 
prospective peach grower who has it 
portant interests at stake should form 
an accurate conception of what con 
stitutes good nursery trees in every 
respect; he should thoroughly famil 
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* 
jarize himself with the appearance of 
the insects and diseases that are likely 
to be disseminated on nursery stock ; 
and he should give particular atten- 
tion to the character of the roots and 
their freedom from such troubles as 
crown-gall and aphis injury. 


TIME OF PLANTING 


In general, in northern latitudes, or 
wherever the winters are rather se- 


planting should be delayed until thor- 
oughly well and naturally ripened 
trees can be obtained, but it should 
be done before the advent of really 


cold weather. Fall-planted trees should 


reestablish some root action in their 
new positions before winter sets in. 
The danger of winter injury is thus 
reduced. But in some of the milder 
portions of the country, where the 
soil seldom freezes deep and rarely 
remains frozen for more than a few 


yr 


Fic. 8.—Nursery stock, showing different grades or sizes of 1-year-old_ peach trees: 


A, 3 to 4 foot grade; B, 4 to 5 


vere, planting in the spring as early 
as the soil can be worked to advan- 
tage and after the danger of hard 
freezes is past is to be advised. But 
in middle and southern latitudes and 
in regions generally where the winters 
are mild and where the fall season is 
favorable for working the soil until 
late, the planting of trees in the fail 
8 generally successful and by many 
is preferred to spring planting. The 


48707°—36——2 


foot grade; C, 5 to 7 foot grade 


days at a time, peach trees are com- 
monly planted at almost any time dur- 
ing the winter. 

In many parts of California, after 
the first rains have moistened the soil, 
usually early in January, the planting 
may be done to advantage, though 
some soils may be too cold and un- 
congenial at that time. In such cases 
planting is usually deferred until early 
spring, though there is then some 
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danger of the trees starting into 
growth before the soil reaches a suit- 
able condition to be properly handled. 


HANDLING THE TREES WHEN RECEIVED 
FROM THE NURSERY 


When received from the nursery the 
trees should be unpacked immediately. 
Every possible precaution should be 
taken to prevent the roots from be- 
coming dry. Unless the trees can be 
planted immediately, they should be 
heeled in, in a thoroughly well-drained 
place, where the soil is mellow and 
deep. <A trench sufficiently wide and 
deep to receive the roots is made; then 


is practically impossible to work th 
soil among the roots sufficiently we 
to prevent them from drying to a ger}. 
ous extent. 

Sometimes it is necessary to leaye 
the trees heeled in over winter, | 
is then well to place them in a pog. 
tion which is nearly horizontal, 9 
that the entire portion of the trunks 
below the branches can be readily ¢oy. 
ered with soil for the purpose of pro- 
tection. Such protection is of particy. 
lar importance in the colder peach. 
growing districts. The soil should be 
made rather firm about the trunks and 
roots, so that harbors for mice will be, 
reduced to a minimum. 








Fic. 4.—Peach trees heeled in. They may be held in this manner in good condition 
for a long time 


the trees are placed in it in the man- 
ner shown in Figure 4. In covering, 
the soil should be worked among the 
roots of the trees sufficiently to fill 
all the spaces between them. This 
will fully exclude the air; otherwise, 
there is danger of the roots drying 
unduly. If a large number of trees 
are to be heeled in at the same place, 
it will usually be found convenient to’ 
place them in closely adjacent rows. 
When this is done, the trees in one 
row, for convenience, may be covered 
with the soil which is removed in 
opening the next adjacent trench. 
Trees that are tied in bundles when 
received must be separated before be- 
ing heeled in. If this is not done, it 


PREPARATION OF THE LAND 


The ideal preparation of the soil for 
peach trees consists of deep plowing 
and thorough pulverizing with the 
harrow or cultivator, though a cer- 
tain amount of variation from this 
ideal may not result disastrously. 
For example, where newly cleared 
land is to be devoted to peaches, it is 
practicable to remove the stumps from 
a narrow strip along the line of each 
row of trees, thus making possible 4 
thorough preparation of the strip be 
fore the trees are planted and per 
mitting thorough tillage throughout 
the following season. Each _ seas0l 
thereafter the cleared strip should be 
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widened and the cultivation extended. 
By the time the trees come into bear- 
ing, the stumps should be pretty well 
Geared from the entire area. 

Newly broken sod land can not be as 
readily fitted for the planting of trees 
as land that has been plowed long 
enough for the sod to become well 
rotted. 


PLANTING THE TREES 


Peach trees are planted at various 


distances apart, the topography of the 
land, the fertility of the soil, the 
yarietal characteristics of the trees, 
and the preferences and conceptions of 
individual growers all being factors to 
be considered. Common planting dis- 
tances are 18 by 18 feet, 18 by 20 feet, 
or 20 by 20 feet, requiring, respec- 
tively, 184, 121, and 108 trees per acre. 
Closer planting is sometimes practiced, 
but it is rarely advisable, and under 
some conditions 25 by 25 feet probably 
does not allow the trees more space 
than they need. The trees are usually 
planted in squares, as the above dis- 
tances suggest, but the triangular sys- 
tem or some of its modifications is oc- 
easionally used. 

Every reasonable care should be ob- 
served to plant the trees in straight 
rows and in perfect alignment in both 
directions. Trees so placed look bet- 
ter and can be cultivated better and 
more conveniently than where the 
rows are crooked and irregular. 

Before digging the holes for the 
trees, some growers plow one or two 
deep furrows along the line which 
marks each row, thus greatly reducing 
the amount of digging that must be 
done with a spade at the points where 
the trees are to stand. The holes 
should be broad enough to admit the 
roots without bending or crowding 
them from their natural positions, and 
deep enough to allow the trees to be 
planted an inch or two deeper than 
they were in the nursery. 

The use of dynamite in preparing 
the holes where trees are to be planted 
has been extensively advocated, but if 
a soil is well suited to peach growing, 
it is a question whether dynamiting 
will improve it materially. If the soil 
is not adapted to peaches, it is a ques- 
tion whether dynamiting can accom- 
plish any permanent good. Moreover, 
under some soil conditions positive 
harm may result. 

In some sections a thin stratum of 
hardpan or other impervious material 
occurs below the topsoil, while the sub- 
soil beneath the impervious stratum is 
well suited to peach growing. Un- 


doubtedly the use of dynamite as a 
means of breaking up such strata is 
entirely practicable and effective when 
it is properly applied. 

In preparing a tree for planting, all 
portions of the roots which have been 
mutilated in digging the trees or in- 
jured by any other means should be 
trimmed off, and long slender roots, 
if they occur, are usually cut off to 
correspond with the length of the gen- 
eral root system. 

Unless a tree is rather large, the 
branches should all be removed, leav- 
ing only a single unbranched stem, as 
shown in Figure 5, A. This stem 
should be headed back to correspond 
with the height at which it is desired 
to form the head of the tree. The 
common extremes as to height of top 
preferred by different growers range 
from about 12 to 18 inches up to 24 or 
30 inches. 

But if the larger grades are plant- 
ed—those, for instance, which are 6 
feet or more in height—it is usually 
safer not to trim to a single un- 
branched stem. There might, then, 
rot remain enough buds which would 
give rise to branches properly placed 
to make a good symmetrical head. It 
is therefore wise to select from three 
to five branches that are well distrib- 
uted about the main stem, from which 
to develop the head. The limbs thus 
selected for the foundation of the top 
should be headed back to mere stubs, 
as shown in Figure 5, B, but on each 
stub there must be left at least one 
well-developed bud to insure a start- 
ing point for the growth of the branch. 
With small and medium-sized grades 
there is little danger that an abundant 
growth of desirable character will not 
develop from the main stem. 

Danger that the roots may become 
too dry after they are trimmed and 
before the trees are planted can be 
largely eliminated by - dipping the 
roots in a puddle of clay of such con- 
sistency that a thin layer of mud will 
adhere to them when they are dipped 
into it. Such a coating of mud will 
afford considerable protection against 
undue drying out from exposure to 
sun and wind. 

In filling the hole after a tree has 
been put in position and _ properly 
aligned, only finely pulverized soil 
should be used. Much care should be 
taken to work the soil in closely about 
the roots. This may be done to some 
extent with the fingers. Moving the 
tree up and down very slightly after 
the first few shovelfuls of soil have 
been placed in the hole will also help 
materially to settle it among the roots, 
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As the filling progresses, the soil 
should be firmly tamped about the 
roots either with the feet or with 
some sort of a plunger. The soil around 
the tree should be left about even 
with the general level of the surround- 
ing surface. 


TILLAGE 


Tillage refers to the working of the 
soil after the trees are planted. The 


(2) Tillage may save moisture (f) by in- 
creasing the water-holding capacity 
of the soil; (g) by checking evapo- 
ration. 

(3) Tillage may augment chemical actiyi- 
ties (h) by aiding in setting free 
plant food; (i) by promoting nitri- 
fication; (j) by hastening the de- 
composition of organic matter; 
(k) by extending these agencies 
(h, i, and j) to greater depths of 
the soil. 


If the tillage is sufficient to main. 
tain the physical condition of the soil 


Fic. 5.—Peach trees trimmed ready to plant: A, 4 to 5 foot grade; B, 5 to 7 foot grade 


objects of tillage have been compre- 
hensively summarized as follows:? 


(1) Tillage improves the physical condi- 
tion or structure of the land (a) 
by fining or comminuting the soil 
and thereby presenting a greater 
feeding surface to the roots; (b) 
by increasing the depth of the soil 
and thereby giving a greater for- 
aging and root-hold area to the 
plant; (c) by warming and drying 
the soil in the spring; (d) by re- 
ducing the extremes of tempera- 
ture and moisture; and (e) by 
supplying air to the roots. 


2 Bailey, L. H. 


and to conserve the soil moisture ade- 
quately, the other objects also prob- 
ably will be realized. An _ orchard 
should be tilled, if at all, for the sake 
of the trees and their product. If 
without tillage the proper soil con- 
ditions exist to an extent which is 
adequate for the needs of the trees 
and the production of good crops, then 
perhaps nothing is to be gained by 
tillage. 


The Principles of Fruit Growing, p. 76. New York and London, 1915, 
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With reference to peach orchards, 
there is comparatively little difference 
of opinion in regard to tillage. The 
conviction of the best growers in prac- 
tically all peach-producing sections is 
that thorough tillage is essential to 
the continued successful maintenance 
of a peach orchard. 

To one grower “thorough tillage” 
may mean plowing the orchard in the 
spring and harrowing it once or twice 
later in the season; to another, who 
has a very high estimate of tillage as 
a means of preventing the evaporation 
of moisture from the soil, it may mean 
going over the orchard with some 


the rows, where the trees have been 
planted the usual distances apart, is 
rapidly becoming filled with small 
rootlets and root hairs through which 
moisture and plant food in solution 
are taken up. The root development 
of peach trees, indicating the position 
of the roots with regard to tillage and 
the application of fertilizers, is suzg- 
gested in Figure 6. 

Under normal or standard condi- 
tions in most peach-growing districts 
the advice applies generally, to begin 
the tillage in the spring as soon as 
the soil is in suitable condition to 
work. But in the case of bearing or- 


lic. 6.—A peach tree about 5 years old growing in “ Porter’s red clay ” soil, Virginia. 


The spread of the branches was 18 feet 


The spread of the roots, as traced, was 36 


feet—17 feet on one side and 19 feet on the other 


tillage implement 20 or 25 times dur- 
ing a dry season. 

Generally speaking, a peach orchard 
should be tilled throughout its entire 
life, beginning with the first season 
after the trees are planted. If for the 
sake of economy or for other reasons 
it is impracticable to work the entire 
area between the trees, it is usually 
feasible to confine the tillage for the 
first year or two to a narrow strip 
along each row. But the width of the 
tilled strip should be extended each 
season, and by the third year the en- 
tire surface should receive attention. 
By that time the roots of the trees 
extend beyond the spread of the 
branches, and the entire space between 


chards some of the most experienced 
growers wait until after the fruit has 
set before they begin, in the belief 
that earlier tillage may influence ad- 
versely the setting of the fruit. The 
presence of a cover crop, its character, 
and the needs of the soil with refer- 
ence thereto are other factors that 
may influence the date of beginning 
of tillage. The handling of cover 
crops is discussed on another page. 

If the soil is hard or if there is a 
cover crop that has made considerable 
growth, it will be necessary to turn 
the soil with a plow and follow with 
a harrow, cultivator, or such other 
tillage implement as best suits the 
needs of individual orchards. If the 





soil is light, plowing in the spring can 
sometimes be omitted, as some type of 
cultivator will be found adequate to 
pulverize thoroughly the soil to a suffi- 
cient depth. The surface should be 
kept as nearly level as possible. For 
instance, if the soil is plowed toward 
the trees at one time, it should be 
turned away from them at a later 
plowing. 

Frequent tillage to maintain a dust 
mulch 3 or 4 inches deep as a means 
of conserving soil moisture has long 
been emphasized. In extensive studies 
of moisture requirements and conser- 
vation carried on by the Office of Dry- 
Land Agriculture of the Bureau of 
Plant Industry it has been shown that 
loss of soil moisture through evapo- 
ration from the surface as a result of 
capillary action, except where the 





supply is constantly replenished, as 
by a water table within a few feet 
of the surface, is very small com- 
pared with the loss through the 
growth of weeds. Besides, every 
grower is familiar with the difficulties 
encountered in “wetting up” a dry 
powder. A dust mulch presents simi- 
lar difficulties with respect to absorb- 
ing the rainfall. The best tillage for 
conserving soil moisture is that which 
controls weeds, maintains the soil sur- 
face in a fine lumpy or granular con- 
dition so that rains are readily ab- 
sorbed, and sufficiently stimulates the 
activities in the soil that render plant 
foods available. 

Tillage operations are usually con- 
tinued until midseason—the last of 
July or the first of August. By that 
time the growth of the trees for the 
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Fic, 7.—An efficient outfit for the tillage of orchards where the topography is much 
broken and the draft is heavy 





season will have been largely made, 
fruit buds for the next season’s crop 
will have begun to form, the fruit of 
the midseason varieties will have com- 
pleted a large’ proportion of its 
growth, and the later varieties will 
finish their development during a pe- 
riod when less moisture is required 
for the various functions of the tree 
than earlier in the season. Where 
cover crops or green-manure Crops are 
desired, they should be sowed, in 
many cases, by this time. 

As the trees become large, some of 
the extension types of tillage imple- 
ments are advantageous, as they make 
possible the working of the soil under 
the branches without unduly crowding 
the team into the trees. In one of the 
large mountain peach orchards in 
West Virginia, where the broken topog- 


raphy of the land requires strong 
gotive power for efficient work, the 
outfit shown in Figure 7 has proved 
especially well adapted. The team of 
leaders is driven by a “jerk line,” 
the driver riding the near pole horse. 
The man who rides the harrow not 
only serves the useful purpose of 
weighting it down, so that it will cut 
deep, but he also guides the harrow 
past the trees by properly adjusting 
the positions of its two sections. In 
this way the trees are rarely injured, 
and yet the harrow can be run very 
close to them. However, in this par- 
ticular orchard the use of the harrow 
is usually preceded by two or three 
bouts with a light 1-horse plow along 
each row of trees. 

The homemade leveler shown in 
Figure 8 is also a very useful tillage 
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implement in some orchard districts. 
Though of special importance in some 
of the irrigated districts for leveling 
the irrigation furrows, it is effective 
in crushing clods and in smoothing the 
surface of the soil. It consists of two 
sidepieces of 2-inch plank, 12 or 14 
feet long and 6 to 8 inches wide. The 
crosspieces are 7 or 8 feet wide. The 
lower edges of the crosspieces where 
they come in contact with the ground 
are protected with strips of iron or 
steel to prevent undue wearing and 
also to give increased efficiency. 


MAINTAINING THE FERTILITY OF THE 
SOIL 


Good tillage and the maintenance of 
an ample supply of humus or decaying 
vegetable matter in the soil will do 
much to keep it in a sufficiently pro- 
ductive condition for peach growing. 
But continuous tillage of the soil tends 
to deplete its content of humus unless 
it is renewed from time to time. 
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The plants commonly used for cover- 
crop purposes fall into two groups— 
leguminous (or nitrogen-gathering) 
and nonleguminous. The former group 
comprises red clover, crimson clover, 
bur clover, field peas, vetch, cowpeas, 
and others; the nonleguminous group 
consists of rye, oats, buckwheat, mil- 
let, rape, turnips, and various others. 
Sometimes the growth of weeds or 
other more or less spontaneous growth 
is encouraged after the seasonal cul- 
tivation is ended, as a means of ob- 
taining a cheap supply of vegetable 
matter for the soil. 

Red clover is more commonly used 
in apple orchards than in peach or- 
chards, and especially when it is in- 
tended to omit tillage for a season. 
Vetch is apparently being used more 
and more as an orchard cover crop in 
the northern fruit districts. Crimson 
clover is especially satisfactory in 
some of the light soils in New Jersey 
and Delaware in seasons when there 


Fic. 8.—A leveler used in some sections for filling irrigation furrows, making the surface 
of the soil smooth, and pulverizing the clods 


USE OF COVER CROPS 

Where stable or barnyard manure 
is abundant there is probably no more 
satisfactory way of supplying humus to 
the soil than by a liberal use of it. 
Manure is seldom obtainable, however, 
in sufficient quantity to meet any far- 
reaching needs. In its absence the 
use of cover or green-manure crops 
is to be advised. 

The ways in which a cover crop may 
contribute to the welfare of the or- 
chard have been enumerated as fol- 
lows : ° 

(1) It protects the land and directly im- 

proves its physical condition ; pre- 
vents hard soils from cementing 
or puddling; holds the rains and 
snows until they have time to soak 
away into the land; dries out the 
soil in spring, making early tillage 
possible ; prevents washing in win- 
ter; and sometimes serves as a 
protection from frost. 

) It improves the chemical condition 
of the soil; catches and holds some 
of the leaching nitrates; adds hu- 
mus to the soil; renders plant 
foods available; appropriates ni- 
trogen, if it is a leguminous crop. 

—_—_——_ 

* Bailey, L. H. 

“Emerson, R. A. 
12 fig., 1906. 


Op. cit., pp. 113-114. 


Cover crops for young orchards. 


is a good supply of moisture in the 
soil at the time of seeding. Cowpeas 
are very widely used for this purpose 
in middle and southern latitudes. 

Probably rye is the most widely 
used nonleguminous plant. It can be 
sowed late in the season, and it lives 
over winter and starts into growth 
early the next spring. All of these 
points are important considerations in 
many instances. But oats in combina- 
tion with vetch have been especially 
satisfactory in some cases, and Ger- 
man millet has been shown to be 
almost an ideal nonleguminous cover 
crop under some of the conditions that 
prevail in Nebraska.* 

In starting the cover crop, the usual 
practice is to sow the seed when the 
orchard is given its last cultivation 
for the season, usually in July or 
early in August, though the exact time 
is regulated by conditions. Sometimes 
cowpeas are planted in drills in June 
and tillage continued with a small 
cultivator. Where rye is used, it is 


Nebr. Agr. Exp. Sta. Bul. 92, 93 p., 
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commonly put in toward the close of 
the growing season.° 

When a cover crop is used in a 
peach orchard it should be plowed un- 
der as early in the spring as practica- 
ble, unless the growth that is on the 
ground can be worked into the soil 
effectively and more conveniently by 
the use of a disk or cutaway harrow. 
However, if there is an abundance of 
moisture in the soil, the turning under 
of the cover crop is delayed in many 
‘ases until after it has made consid- 
erable growth in the spring, in order 
to obtain as large a quantity of vege- 
table matter to be worked into the 
soil as is possible. 

The use of cover crops is sometimes 
limited in particular seasons by lack 
of moisture. If there is a protracted 
drought at the time the seed should 
be put in and the trees are suffering 
therefrom, it might do more harm 
than good to make a further demand 
upon the moisture in the soil by sow- 
ing a cover crop, even though the soil 
may be known to lack humus. 

In certain districts of generally low 
precipitation in which peaches are be- 
ing grown successfully, continuous 
clean tillage, with the return of prac- 
tically no vegetable matter to the soil, 
is bringing the ground into poor physi- 
cal condition. Stable manure as a 
source of humus is not to be had in 
sufficient quantity to be of any real 
value, and the limited moisture sup- 
ply is not sufficient to maintain the 
peach trees and grow a cover crop at 
the same time. This situation as it 
exists in some districts presents seri- 
ous problems. The growers are begin- 
ning to realize its import. 

Likewise in some irrigated districts 
where the water supply is limited, the 
need of a cover crop may have to be 
disregarded, either habitually or in 
seasons of unusual water shortage, be- 
cause there is not enough moisture to 
meet the demands of both the trees 
and the cover crop. 

Aside from maintaining the fertility 
of the soil, cover crops may have im- 
portant functions in other respects. 
Where the soil is subject to washing, 
a cover crop which survives the win- 
ter will often prevent or materially 
lessen the washing that would other- 
wise occur. 

If good tillage and the wise use of 
cover crops fail to produce the best 
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results in a peach orchard that is wel 
situated, the use of commercial fe. 
tilizers may then logically receive ¢gp. 
sideration as a last resort. 


USE OF FERTILIZERS 


There is no “best” fertilizer for 
peaches, and no particular fertilizer 
can be recommended. A_ fertilizer 
which is economical to use and which 
gives maximum results in a particular 
orchard might be without appreciable 
effect in another orchard. 

In maintaining soils in a highly pro. 
ductive condition it is important to 
learn what factors are limiting the 
performance of the orchard. The lin. 
iting factor may be an insufficient sup. 
ply of some kind of plant food, im. 
proper physical condition of the oil 
due to a lack of humus or poor drain. 
age, or it may be something else. The 
real problem is to determine what the 
trouble is and then apply the proper 
remedy, if it is known. 

Fertilizers are often largely without 
appreciable effect if they are applied 
to soils that are in poor physical con 
dition, as when they are greatly lack 
ing in humus. For this reason atten 
tion should be given to the use of fer. 
tilizers only after the possibilities of 
tillage and the maintenance of the 
soil in good physical condition have 
been exhausted. 

It follows that a complete fertilizer 
may give excellent results. But if 
there is an insufficient supply of only 
one plant food, then it may be as 
sumed that the response from the fer- 
tilizer is due to the presence in it of 
that plant food of which there was an 
insufficient supply in the soil and that 
the other plant foods in the fertilizer 
were without any real value to the 
crop or trees. Obviously under such 
conditions a complete fertilizer would 
not be economical. 

The wiser plan is to carry on a few 
experiments with a view to determin 
ing local needs. A representative por- 
tion of the orchard may be selected. 
To a few trees—perhaps 5 or 6—nitro- 
gen may be applied; to other trees, 
potash ; and to still others, phosphoric 
acid. Different combinations of these 
plant foods, including one which has 
all of them, thus making a complete 
fertilizer, may be applied to other 
groups of trees. 





5 The amount of seed of the various cover crops commonly sown per acre is as follows: 


Red clover, 10 to 15 pounds; crimson clover, 12 to 16 pounds; 
(60 pounds) ; 


field peas, 14% to 2 bushels; vetch, 1 


bushel 


bur clover, 20 pounds; 


cowpeas, 1 to 2 bushels; ry 


1% to 2 bushels; oats, 2 to 24% bushels; buckwheat, one-half to 1 bushel; millet, ¥ @ 
14% bushels; rape, 3 pounds; turnips, 3 pounds. 
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If a detailed record is made of the 
different applications and each group 
of trees treated the same way each 
season for several successive years, 
gradually the results of the different 
fertilizer treatments will become ap- 
parent in the behavior of the trees, 
their growth and vigor, the produc- 
tiveness and regularity of the crops, 
the quality of the fruit, and in other 
ways. From such results the grower 
who has carefully studied the condi- 
tions should be able to decide upon a 
rational basis for the use of fertilizers 
in his own orchard. 


IRRIGATION 


Most of the peaches produced in the 
Intermountain States and west of the 
Rocky Mountains are grown under ir- 
rigation. It is not feasible, however, 
to discuss the details of irrigation in 
this bulletin. They are discussed in 
Farmers’ Bulletin 1518, entitled “ Or- 
chard Irrigation.” 


PRUNING 


As a general proposition the most 
successful fruit growers habitually 
prune their trees, and in doing it they 
usually follow more or less closely 
some plan or system, even though they 
may have no clear-cut conception of 
just what their plan involves. 

The principal objects sought in 
pruning may be summarized as fol- 
lows: 

(1) To modify the vigor of the tree. 
(2) To keep the tree shapely and with- 

in bounds. 

To make the tree more stocky. 

To open the tree top to admit air 
and sunshine. 

To reduce the struggle for existence 
in the tree top. 

To remove dead or 
branches. 

To renew the vigor of the tree. 

To aid in stimulating the develop- 
ment of fruit buds. 

To secure good distribution of fruit 
buds throughout the tree. 

To thin the fruit. 

To induce uniformity in the ripen- 
ing of the fruit. 

To make thorough spraying possible. 

To facilitate the harvesting of the 
fruit. 


interfering 


pruning which a tree receives 
during the first two or three years 
after it is planted has much to do with 
its future. Mistakes in forming the 
head or the results of neglect during 
the early years in the life of a tree 
are practically irreparable. On the 
other hand, if the tree is well formed 
and properly pruned during its first 


years, the foundation for a good tree 
is established; subsequent errors in 
pruning, if they occur, may admit of 
correction without permanent harm to 
the tree. 

In general, the proper time to prune 
peach trees is during the dormant 
period, preferably in late winter or 
early spring, Just before growth starts, 
except in regions where bleeding from 
wounds is likely to occur. In such 
regions it should probably be done in 
early winter. But conditions and the 
object of the pruning must be consid- 
ered in each case. If the pruning 
operations are very extensive, it may 
be necessary to prune throughout the 
winter whenever the weather is suit- 
able for men to work in the orchard. 
If the fruit buds are endangered dur- 
ing the winter by adverse tempera- 
tures, it may be advisable to delay 
pruning as much as economie condi- 
tions permit until settled spring 
weather arrives. This is especially 
advisable if heavy heading back of the 
previous season’s growth is desirable 
for the sake of the tree, since if a 
large proportion of the fruit buds are 
killed it may be best for the prospec- 
tive crop not to cut back heavily. 

A limited amount of summer prun- 
ing can usually be done to advantage. 
The trees should be observed con- 
stantly throughout the season of ac- 
tive growth. Whenever a branch is 
seen to be se placed that it obviously 
will need to be removed at the annual 
pruning for the shaping up of the tree, 
it is well to take it off at once. In 
this way the annual pruning can be re- 
duced to a minimum and the removal 
of large limbs will rarely be necessary. 

Then, too, it frequently happens 
that a single branch in the top of a 
tree will grow considerably faster 
than any of the others, making the 
tree unsymmetrical if the growth of 
the branch is not checked. A slight 
heading in as soon as such a tendency 
is apparent will usually keep the top 
well balanced. 

The pruning of a peach tree at the 
time of planting it has already been 
discussed. A tree well along in its 
first season’s growth is shown in Fig- 
ure 9. It will be observed that the top 
is formed of four main _ branches. 
This tree shows evidence of having 
received attention during the earlier 
part of the season. Only those 
branches which were of importance 
in forming the top have been allowed 
to develop. The exact number of 
branches which may be used in form- 
ing the head is not an arbitrary mat- 
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ter. From three to five branches are 
permissible if they are well placed 
and properly distributed on the main 
stem of the tree. The branches that 
form the head of the tree shown in 
Figure 9 start from points on the trunk 
which are rather too close together. 
If there was more space between the 
branches where they join the trunk 
there would be less danger of the 
limbs breaking down in later years 
from the weight of heavy loads of 
fruit. 


Fic. 9.—A peach tree of the Muir variety during its first 
The cross lines shown in the figure are 
intended to suggest suitable points at which to cut the 
branches when the pruning is done later on, 


season’s growth. 
graphed in California, Aug. 27, 1913) 


During the dormant period between 
the first and second year the first 
year’s growth, provided it has been 
thrifty and vigorous, should be headed 
back rather heavily; perhaps one- 
half or two-thirds of the growth 
should be removed. The cross lines 
shown in Figure 9 suggest suitable 
points at which to cut the branches 
when the pruning is done later on. 
However, this needs to be considered 
with several things in view: The sym- 
metry of the tree, its strength and 


vigor, and its future development. In 
order to provide for an open, well- 
formed head in later years, it may be 
necessary to thin out some of the 
smaller, secondary branches. In 
deing this, however, provision must 
be made for a uniform distribution 
of limbs so spaced that the open top 
desired will be insured and yet the 
main limbs still carry an ample num- 
ber of secondary branches. 

Pruning the second and third years 
does not differ in principle from that 

which follows the first 
season’s growth. Ateach 
pruning the previous sea- 
son’s growth is headed 
back, though perhaps not 
quite as much as at the 
first pruning. This, how- 
ever, will depend upon 
the character of the 
growth and the condition 
of the tree. If it is 
stocky and _ strong less 
heavy heading back will 
be required to serve the 
end in view, but long, 
slender, spindling growth 
should be shortened back 
as severely after the 
second or third season 
as at the earlier prun- 
ing. 

At each = subsequent 
pruning the secondary 
branches require the 
same attention as at the 
first pruning. The points 
which require particular 
attention are thinning 
out enough to keep the 
top open and shortening 
in heavily in order to 
produce a new growth of 
bearing wood evenly dis- 
tributed throughout the 
top of the tree and on the 
interior surfaces of the 
main limbs. 

The effects of not 
heading in are shown in 
Figure 10. The _ trees 
here shown are making 
second or third season's 

They were not well headed 
in at first, and no heading back 
has been done since they were 
planted. Besides, the soil is lumpy 
and in poor tilth, and the trees are 
making a weak, slender growth. 
Had they been well headed back, the 
growth would have been much more 
stocky, even though the trees were 
small, and they could be in much 
better condition to sustain the weight 
of a crop of fruit than they can pos 


(Photo- 


their 
growth. 
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In sbly be under the 

vell- stem of management 

’ be that has been  fol- 

the lowed. 

In The tree shown in Fig- 

dust ure 11 has been pruned 

tion more or less, but it ex- 

top hibits serious defects. It 

the has not been well headed 

um- pack, the top has not 

been properly opened, 

Pars and the smaller,  sec- 
that ondary growth has been 

first entirely pruned from a 
ach considerable portion of 

seer each of the main limbs 

ided instead of being utilized 
shot to develop fruit-bearing 

the branches in the center, 
10W- where its weight can best 

1pon be supported without 
| the breaking the tree. With 
tion the bearing wood largely 
t is developed toward the 

less outer extremities of the 

will branches and the size of 
| the the branches dispropor- 
‘ong, tionately small for their Fic. 10.—Peach trees about 3 years old that have not been 
wth length, even a small headed in. The limbs are slender and Will probably break 
back cop of fruit would be badly with the weight cf the first good crop of fruit 

the likely to break the tree 
ason to pieces very badly. This tree ferred to. The limbs are stocky and 
run- may well be contrasted with the well proportioned for sustaining 
trees shown in figures 12 and 13, heavy crops of fruit. The interior of 

uent which hive been pruned with a view’ the trees is well filled with bearing 
dary to developing the characteristics re- wood, and at the same time the tops 
the are sufficiently open to 
, the admit a full quota of 
vints j sunshine to practically 
‘ular aes all the fruit. 
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sons tend, as a rule, to de- 
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impy f i ’ i a) reasons already men- 
| are ie tioned, gain, the ex- 
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, the will be governed in some 
more seasons by the abun- 
were dance and condition of 


wae bie 11.—A peach tree that has been badly payned. =~ the fruit buds. If there 

Pls earing wood is near the extremities of the limbs. Mm has bee ‘inter injur 

pos- weight of even a small crop of fruit would be likely to has Rag Ww pre fallen 
break the limbs to a serious extent or if the buds i 








Fic. 12.—A Levy peach tree 8 years old pruned with 


a view to developing strong, 


stocky branches and an open top. (Photographed in California, Aug. , 1913) 


Fic. 13.—Phillips peach trees 10 years old. These trees have been systematically 
headed back, and strong, s limbs have developed. It is necessary, however, t0 
prop them when very heavijy loaded with fruit. (Photographed in California, Aug. 
27, 1913) 
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to form well the pre- 
yious season, little or 
no reduction of the pre- 
yious season’s growth 
will be needed. On the 
other hand, if the trees 
made a strong growth, 
an abundant set of fruit 
puds developed, and they 
have suffered no injury, 
a correspondingly heavy 
cutting back of the pre- 
yious season’s growth 
may be advisable in 
order to thin the fruit as 
much as is possible by 
that means. 

Peaches are always 
borne on wood that grew 
the previous season. 
Therefore after a peach 
tree reaches bearing age 
it is essential so to man- 
age it aS to induce a 
fairly liberal growth 
each season. 

As a general proposi- 
tion, very heavy prun- 
ing will induce a corre- 
spondingly large amount 
of new wood growth. It 
follows that the weaker 
growing varieties should 
be pruned more heavily, 
relatively, than the very Fic. 14.—A peach tree about 8 years old, before pruning 
strong-growing sorts. 

Some of the details of pruning ma- ures 14 and 15, which show a tree 8 
ture peach trees are suggested in Fig- years old before and after it received 
the annual pruning to 
make it shapely, re- 
move superfluous wood, 
and provide for the 
development of new 
growth. While the tree 
illustrated is far from 
being ideal, as it had not 
been well handled in pre- 
vious years, it Shows cer- 
tain important features. 
The heading back of the 
main limbs will tend to 
prevent them from becom- 
ing “leggy,” and it will 
induce a _ good, strong 
growth of new  fruit- 
bearing wood well with- 
in the center of the tree. 
It may require some 
thinning out at the next 
annual pruning to pre- 
vent the top from becom- 
ing too dense. Probably 
more wood of the pre- 
vious season’s growth 
should have been left 

¢ ie : * j Vig. 
Fic. 15.—The same tree shown in Figure 14 after being pruned oo 15, — pd o. 
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Fic. 16.—Elberta peach trees 14 years old which have been pruned with a view to pro- 
ducing open, spreading tops. The branches of the two trees together in the foreground 
have an expanse of about 55 feet. (Photographed in Colorado, Aug. 23, 1910) 

pears to be only a small amount of The growing of an open-headed tree 
surface on which fruit can be pro- is not merely a matter of keeping the 
duced the following season; but ap- top well thinned out. The position of 
parently the tree has been put in’ the branches can be controlled ani 
fairly good condition with regard to directed to a marked extent by the 
its later usefulness. manner in which the pruning is done. 
Figure 16 shows two Elberta tree 
which have a rather remarkable spreal 
\ of limb. Systematic pruning ani 
heading in were practiced in the earlier 
) years of these trees. The spreading 
\ habit has been augmented by cutting 
the branches to outside buds when 
they were headed back. The signif 
cance of this is more clearly shown in 
Figure 17, which was drawn fron 
life. When the branch was cut back 
at b, during the winter following its 
growth, the bud nearest the end of 
the stub was on the outside of the 
limb. When the branch b c develope 
from that bud the following season. 
it made a decided angle with the one 
a b on which it developed, thus chang- 
ing the direction of the growth from 
that which would have followed the 
extension of the limb a b had it notf 
been cut back and resulting in a con- 
siderable widening of the spread of 

the branches. 

The following season, when the 
pruning was done and the limb }°¢ 
was cut off at c, the outermost bul 
was nearly on top of the stub at 4 
When this bud gave rise to a brand 
d e, the limb b c was continued there 
by in approximately the direction of 

a the older limb a b. The limb f 
which developed from a _ bud at! 


| 


Fic. 17.—A branch which suggests the 
possibilities of influencing the habit 
of growth by the position of the bud 
left at the end when the branch is 
cut back 


which was not as near the end of tle 
stub as was the bud at d, did not mt 
terially change the direction of tle 
branch b c. Had the bud at d bee 
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on the outside, the spread of the branch 
would have been still more widened, 
as was the case when the branch Bb ec 
grew from )b, the latter being an out- 
side bud. If it is desired to correct 
the habit of growth in the case of a 
tree that is too spreading to be desir- 
able, cutting back the limbs to inside 
buds will tend to accomplish the end 
in view. 

Heading in a tree from year to year 
as suggested, and pruning with a view 
to producing an open, spreading, low 
top results not only in the develop- 
ment of strong, stocky limbs well able 
to sustain heavy loads of fruit, but it 
brings a large proportion of the top 
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Figure 18 shows a type of stool that 
is used in one of the Allegheny Moun- 
tain peach orchards both in pruning 
the trees and in harvesting the fruit. 
The legs spread enough to make the 
stool stand firm and to give the work- 
man a sense of security when stand- 
ing on it. When intended for use in 
an orchard that is located on a very 
steep slope, the two legs on one side 
of the stool are made somewhat shorter 
than those on the other side. 

A sled similar to the one shown in 
Figure 19 is very convenient under 
some conditions for removing the 
brush from an orchard after it has 
been pruned. Another way of dispos- 


Fic. 18.—Pruning Salwey peach trees in an Allegheny Mountain orchard in West 
Virginia 


near the ground, where much of the 
fruit can be harvested without the 
use of stepladders. 

The man who prunes a fruit tree 
during its first years must have a 
pretty clear conception of what the 
tree is to look like when it reaches 
maturity, and he needs to know from 
the beginning what is necessary each 
time it is pruned in order to develop 
the tree which forms his mental vision. 
A well-formed plan, based on a knowl- 
edge of the underlying principles of 
pruning, is essential if the operation 
is to be anything more than a hap- 
hazard removal of branches that ap- 
pear to be in the way. 


ing of the brush is shown in Figure 
20. This device consists of a frame 
made of piping and lined with sheet 
iron. It is mounted on iron or steel 
wheels. The brush is thrown into it 
and burned as it is drawn threugh the 
orchard. 


RENEWAL OF THE TOPS 


If a peach tree is neglected as to 
pruning during its early years and the 
branches are allowed to become long 
and slender; if, as it attains consid- 
erable age, the bearing wood, in spite 
of the pruning which it has received, 
has grown out of convenient reach in 
harvesting, or if for other reasons it 





Fic. 19.—A sled used for hauling brush 


from an orchard. (Photographed in West 


Virginia) 


becomes desirable to renew the top of 
a tree, it is usually entirely practi- 
cable to do so, provided the trunk 
and main limbs are sound and 
healthy. Renewal of the top will 
often result in prolonging the useful- 
ness of a peach tree for several years. 
This operation is exemplified by sev- 
eral of the accompanying illustra- 
tions. Figure 21 shows an 8-year-old 
peach tree which has become rather 
“leggy.” The annual growth for sey- 
eral seasons has nearly all been made 


near the extremities of the limbs, 
Very little new wood has grown in 
the interior of the tree. 

Figure 22 shows the same tree after 
being severely headed in, or “de- 
headed,” with a view to developing ¢ 
new top. The small branches which 
remain on the stubs of the old limbs 
are an advantage, as they will start 
into growth more readily than the 
latent buds from which the new top 
would have to develop in the absence 
of small branches of recent growth. 


Fic. 20,—A wagonlike device in which the brush pruned from trees is burned as it is 


drawn through the orchard. 


(Photographed in California) 
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Fic. 21.—A peach tree 8 years old in which the new growth, i. e., the fruit-bearing 
wood, has been made largely at points far remote from the main limbs 


Figure 23 is a third view of the tree 
shown in Figures 21 and 22, well ad- 
vanced in its second season’s growth 
after being deheaded. This particular 
tree was somewhat lacking in vigor; 
and its growth, following the treat- 
ment for the renewal of the _ top, 
was not as satisfactory 
as it otherwise would 
have been. Figure 24 
shows a 7-year-old El- 
berta tree which was 
thrifty when it was 
headed back to about 
the extent indicated in 
Figure 22. The illustra- 
tion shows this tree 
near the end of its first 
season’s growth after 
being deheaded. It 
should bear a crop of 
fruit the next season. 

If a tree which lacks 
vigor is treated in this 
way the result shown in 
Figure 25 may occur. 
Some of the stubs had 
no buds strong enough 
to develop; hence the 
top was only partially 
Trenewed. If the tops 
are cut back to wood 


that is not more than 38 or 4 years 
old, a stronger, more symmetrical 
growth may be expected than where 
the stubs left in deheading are 
older. Occasionally, where the trunk 
remains sound and retains its vigor, 
the tops are renewed two or three 


Fic, 22.—The tree shown in Figure 21 after being deheaded 
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times. As a rule, however, it is im- 
practicable to dehead for renewal 
more than once. 

Sometimes, when for any reason it 
is desirable to renew the top of a 
comparatively young tree, the heading 
in may be made much more severe 


than that suggested by Figures 22 
and 25. This is shown in Figure 26, 


where all the branches have been cut 
back to the trunk of the tree. 

The season for deheading to renew 
the top is the same as that for doing 


Fic, 23.—The tree shown in Figures 21 and 22 during its 
second season’s growth after being deheaded 


the annual pruning for the shaping 
of the trees and the removal of super- 
fluous wood—that is, during the dor- 
mant period. 

When the vigor of peach trees has 
been well maintained by good cultu- 
ral methods, suitable pruning, and 
wise management in every respect, 
their life of commercial usefulness is 
generally from about 8 to nearly 20 
years after the full-bearing age is 
reached. It varies widely, however, 


entitled ** The Propagation of Plants.” 
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®The operations of budding and grafting are fully described in Farmers’ Bulletin 157, 


under different conditions. In some 
sections it is rarely profitable to con- 
tinue them after they reach the age of 
12 to 15 years; in others they are ex. 
pected to last until they are from 15 
to 18 or 20 years old, while oceca- 
sionally an orchard 20 to 25 years 
old is found which is still of commer- 
cial value. Instances of individual 
trees remaining productive until a 
much greater age are not uncommon, 
but they seldom, if ever, represent 
orchard conditions, 


CHANGING THE TOP By 
BUDDING AND GRAFTING 


Sometimes it is de- 
sirable to change the 
top of a _ peach tree 


from one_ variety to 
another. A grower may 
find after his orchard 


begins to bear that he 
has a larger number of 
trees of some variety 
than he wants; a block 
of trees may prove to 
be some other variety 
than the one ordered; 
or, for some other rea- 
sons, a variety is not 
well adapted to the 
needs of the owner. In 
such cases he may top- 
work the tree either by 
budding or by grafting it 
to a desirable variety.’ 
The ordinary method 
of shield budding is 
most commonly used for 
this purpose. If the 
tree to be top-worked 
is not more than two or 
three years old, it is 
usually practicable to 
insert the buds directly 
into the main limbs 
well down toward the 
point where they leave 
the trunk. This is illus- 
trated in Figure 2%, 
which shows a Triumph peach tree 
that was budded to the Carman 
variety when it was 3 years old, 
after its crop of fruit had been re 
moved. The points where the buds 
were inserted are shown in the figure. 
If the tree to be top-budded has 
reached the age when the bark on the 
main limbs has become too thick and 
firm to be manipulated readily for 
budding, it is necessary first to head 
it back somewhat, as when the top is 
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to be replaced with new growth of 
the same variety, and later insert the 
buds on the new branches that develop 
after the tree has been deheaded. 
When this course is followed, the buds 
should be inserted in the new growth 
as near the trunk as is practicable, 
in order to have as large a portion of 
the top as possible of the new variety. 
This is also desirable on account of 
the subsequent management of the 
tree. 

Top-working is sometimes done by 
grafting instead of budding, the ordi- 
nary cleft graft being generally used. 


Figure 22, showing its first season’s growth after being cut back. 
(Photographed Aug. 15, 1911) 


crop of fruit the following season. 


= ° : 
) However, budding is to be preferred, 
fi 


especially as the wounds made in 
)srafting do not heal readily in the 
case of the peach, though when prop- 
: erly done the union of stock and scion 
els generally strong enough to make a 
F fairly serviceable tree. But troubles 
stesulting from difficulties in the heal- 
ping of the wounds are likely to occur. 


THINNING THE FRUIT 


Most varieties of peaches, as well as 
other fruits, for that matter, under 
favorable conditions often set much 
jmore fruit than the tree can possibly 
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develop to a good degree of perfection 
for commercial purposes. The natural 
tendency of the tree is to perpetuate 
its kind. To this end, left to itself, it 
develops the largest possible number 
of seeds, with each seed possessing the 
possibility of a new tree. 

The grower’s aim, however, is for 
the tree to produce the largest possi- 
ble amount of fruit that can attain 
the highest commercial standard. The 
effort of the tree and the object de- 
sired by the grower tend to impose in- 
compatible requirements. The devel- 
opment of a great number of seeds is 





lic. 24.—An Elberta peach tree 7 years old that was deheaded about as indicated in 


It should bear a 


a tree-exhausting process. This is op- 
posed to the development of large 
fruits. To meet his ends in this re- 
spect, the grower has recourse to thin- 
ning the fruit. 

Perhaps no operation in the produc- 
tion of peaches requires keener judg- 


ment than thinning the fruit. No 
fixed rules for it can be given. A 


common practice, very generally appli- 
cable, is to thin so that the fruits will 
not be nearer together than 4 to # 
inches. But the strength of the tree, 
the fertility of the soil, and especially 
the soil moisture, together with the 
size of the crop (or, in other words, 
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the number of fruits allowed to de- 
velop on the tree), govern very largely 
the size and perfection of the indi- 
vidual fruits. 


Obviously, a vigorous tree growing 
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fruit on the tree with a moderate 
crop is of better grade than the best 
fruit on an overloaded tree. 

The thinning should be done after 
the “June drop ”—which usually oe. 
curs from a month to six weeks after 





under favorable conditions as to mois- 
ture, plant food, ete., can develop a_ the blossoming period, when the im. 
larger number of fruits to good size perfectly fertilized and other Weakly 
than can a weak tree, or even the developed fruits drop off—and before 
same tree when there is a marked de- the pits begin to harden. After the 
ficiency either in the supply of mois- ‘June drop” is over there is very lit- 
ture or of plant food. tle dropping of the peaches. Hence, 1 
practically all the fruit 1 
which remains then will be I 
on the trees at harvest time. t 
It will have to be picked t 
then, anyway. It probably t 
costs considerably less to ] 


pick a portion of the crop in Q 
June or July and drop the t 
fruit on the ground than to 

pick it later and put it ina 0 
basket, where much of it t 
will have to be handled over t] 
Several times in grading and sl 
packing and _ then _ finally il 
large quantities discarded as tl 
culls because the fruits are g 


so small. Moreover, _ the tl 
fruit on an overloaded tree lo 
will sometimes ripen les — ad 
uniformly than on a tree be 
that has a moderate crop, tv 


As the development of its ne 
pits is an exhaustive process, F te 





the limiting of the number — th 

of fruits tends to conserve f th 

the vitality of the tree. A pe 

large portion of the flesh of ' 

the peach is water ; hence, if be; 

the soil is well supplied with F no 

moisture the development of fF wi 

the edible portion of thf if. 

fruit makes a relatively light Soi 

demand on the strength of B du 

the tree. cro 

+5 the 

Fic. 25.—A peach tree that bas been deheaded, but CONTROL OF ag wil 
which did not develop a symmetrical top because AND FUNGOUS DIS abl 
some of the stubs had no buds strong enough to cep 
After a grower has pruned? toy 


develop branches 





intelligently, tilled and ferti-[) j, 





The skill of the grower is shown in _ lized his orchard well, and irrigated ith sup 
his ability to adjust the size of the if required, the orchard may be shorty pury 
crop on his trees to the conditions of lived and the crops financial failuresiff the 
the season. He can reduce the num- he neglects to give proper attention UP fore 
ber of fruits on the trees if the season the control of insects and diseases, iy (jg 
becomes very dry as it progresses. considerable number of which are we with 
Thus the grower should aim to control be found pretty nearly everywhere l! i ino 
the size of the individual fruits by the sections where peaches are growl wy 
thinning and by tillage and pruning. Emergency matters should be Teh toma 

While thinning may cost a relatively ferred to the agricultural experimet! ae 
large amount per tree, actually more station of the grower’s State withollf TF 
high-grade fruit is produced, as a_ delay. p inclu 
rule, on a tree which bears only a Inquiries relating to any phase of — 


fruit growing may also be refertel 


moderate crop than on one which is 
at any time to the United States De 
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partment of Agriculture, where, with- 
out cost, through the department's ex- 
perts, as full information relative to 
the problems as can be given may be 
obtained.’ 


GROWING CROPS BETWEEN THE TREES 


Frequently some annual crop is 
grown between the trees during the 
first two or three seasons to help meet 
the cost of maintenance during the 
unproductive age of the orchard. This 
practice is seldom any advantage to 
the trees in comparison with thorough 
tillage by itself, but if 
the crops are wisely se- 
lected and properly man- 
aged they are not likely 
to do any serious harm. 

The crop ought to be 
one which needs essen- 
tially the same tillage 
that the peach tree 
should have, so as not to 
interfere seriously with 
that operation. But the 
grower should realize 
that he is, in effect, fol- 
lowing a system of 
double cropping and that 
because of the crop be- 
tween the trees he may 
need to give more at- 
tention to maintaining 
the fertility of the soil 
than he would for the 
peaches alone. 

After the trees reach 
bearing age they should 
not be made to compete 
with another crop. Even 
if the plant food in the 
soil is sufficient to pro- 
duce successfully two 
crops at the same time, 
the peach trees usually 
will need all the avail- 
able soil moisture, ex- 
cept, of course, in sec- 
tions where irrigation 
is practiced and the 
supply of water is adequate for all 
purposes, Besides, a crop between 
the trees would be likely to inter- 
fere with the spraying of the trees 
(if the operation should be necessary), 
With the harvesting of the fruit, and 
in other ways. 

Muskmelons, beans, peas, cabbages, 
tomatoes, and other truck crops are ex- 
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tensively grown between peach trees 
in different sections. Potatoes are 
sometimes used, but they are suitable 
only when the crop can be so managed 
that the digging of the potatoes will 
not amount to a late cultivation, which 
may be attended with undesirable re- 
sults. Corn, also, is frequently used, 
but as very often managed it is objec- 
tionable, because it shades the trees 
excessively. Whenever corn is used, 
an open strip of considerable width 
should be left along the rows, so that 
the trees will be fully exposed to the 
sunlight throughout the season. If a 


Fic. 26.—A peach tree that shows the possibility of de- 


entirely 
trunk. 


new top when the limbs are cut 
This is not likely to be successful 


except on comparatively young trees 


very tall, strong-growing variety of 
corn is used, a wider strip should be 
left unplanted than where a dwarf 
variety is selected. : 

Peach trees are sometimes used for 
planting between trees, especially 
where apples comprise the permanent 
crop. This practice is highly recom- 
mended by some and emphatically con- 





_ ‘Farmers’ Bulletins of value to peach 
include: No. 1246, The Peach Borer—How 
Paradichlorobenzene Treatment; No. 1527, 


growers in 


Peach Brown Rot and Scab; No. 


diseases 
the 
In- 


combating insects and 
to Prevent or Lessen Its Ravages; 
1557. 


sects Attacking the Peach in the South and How to Control Them. 
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demned by other fruit growers of wide 
experience. It is probably objection- 
able in that for a’ period of years both 
bearing and nonbearing trees occupy 
the same area, and it is sometimes 
desirable to treat a fruiting tree very 
differently from one that is not fruit- 
ing, for the best results with each. 
On the other hand, where a site is 
particularly favorable for both fruits, 
a compromise treatment can often be 
effected which yields fairly satisfac- 
tory results with both kinds of trees. 





Fic. 27.—A _ 38-year-old Triumph 


crop of fruit. 


ORCHARD MANAGEMENT AND WINTER 
INJURY 


In nearly all of the experiment-sta- 
tion bulletins on peach culture, in cur- 
rent horticultural literature, and in 
the standard works in which peach 
growing is discussed in detail, em- 
phasis is habitually placed upon the 
necessity of so managing the orchard 
that the trees will cease growing and 
the wood become fully mature before 


a cs a cereale isan a 
8 Missouri Agricultural Experiment Station Bulletin 74, entitled “ The Winter-Killing® 
of Peach Buds as Influenced by Previous Treatment.’ 
Missouri Agricultural Experiment Station Circular of Information 31, entitled “ Hari! 
ness of Peach Buds, Blossoms, and Young Fruit as Influenced by the Care of the 0s 
chard,” being a reprint from the Annual Report of the Missouri State Board of Hort 


culture, 1908. 


Missouri Agricultural Experiment Station Bulletin 111, Report of the Director for tl 


Year Ending June 30, 


® Missouri Agricultural | Station Bulletin 111, Report of the Director for tlt 


Year Ending June 30, 1912, pp. 247-248. 
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peach tree top-budded 
with the Carman variety after harvesting the season’s 


This shows the tree about one year after 
the Carman buds were inserted at a, b, c, and d 








the advent of cold weather. Other. 
wise, serious winter injury is anti¢. 
pated. To accomplish this end it jg 
generally advised to cease tillage jy 
July or early August, to withhold fer. 
tilizers rich in nitrogen, and to avoid 












excessively fertile soil in selecting 
sites for peach orchards. 
Undoubtedly such advice is_ per. 






fectly sound and applicable to a large 
proportion of the peach-growing dis. 
tricts, but there appear to be some 
rather marked exceptions that are ap- 
plicable in important 
peach-growing _ sections, 
to which the reader’s at- 
tention may well be di- 
rected. 

These exceptions to the 
















general practice have 
been brought to light 






largely through investi- 
gations carried on by 
the Missouri Agric. 
tural Experiment Sta- 
tion.’ They consist pri- 
marily in so managing 
the orchard as to main 
tain the trees in active 
growth until rather late 
in the season. This may 
be accomplished by con 
tinuing the tillage late 
than is ordinarily aé- 
vised, by using a nitrog. 
enous fertilizer, or by 
heavy pr uning, which re- 
sults in a __ vigorous 
growth of new _ wood. 
Any condition that seri- 
ously reduces the vital-F 
ity of the tree tends thf 
make the tree, especially f 
the fruit buds, suscep = 
tible to injury by winte § 
temperatures. The pro 
duction of an excessive crop of fruit 
is a common cause of depleted vitality. 
The conclusions of the Missouri et 
periment station tentatively suf 
marized are as follows: 

Where nitrogen was applied to peat 
trees a good crop was produced and _har 
vested, On plats receiving no_ fertilizer 
there was practically no crop. There wag 
likewise a failure of peaches in the surg 
rounding region where no fertilizer was ap 
plied. The cold winter of 1911-12 was dis§ 
astrous to peach trees in Missouri. Ini 
to peach trees caused by the cold so wea 
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ened their vitality that disease like the bac- 
terial shot-hole leaf disease was common, 
On the plats fertilized with nitrogen there 
was little bacterial disease. On adjacent 
untertilized plats the injury from this cause 
was very great. The trees in the plats fer- 
tilized with nitrogen also recovered from 
winter injury much more successfully and 
quickly than unfertilized trees in the same 
locality. 

The application of phosphorus and potas- 
sium either singly or in combination did not 
result in increased yields. The results of 
the investigations on fertilizers for peaches 
seem to indicate clearly that a nitrogenous 
fertilizer or a method of cultivation and 
management which favors a vigorous tree 
growth when combined with pruning, spray- 
ing, and thinning fruit on overloaded trees 
will increase the crop. The above treat- 
ment tends to make them carry their fruit 
buds through winter and frosts of spring 
much more safely than where an average 
or weak growth only is secured. Our re- 
sults seem to disprove the theory that trees 
must make their main growth early in the 
season and then be checked or retarded in 
their growth in August or September in order 
to ripen their wood before going into winter. 
In some experiments at this station where 
the trees have been encouraged to grow viz- 
orously right up until some of the green 
leaves froze on the trees, either by the use 
of fertilizer or by severely pruning back the 
winter before or by thinning the fruit, they 
have uniformly carried their fruit buds 
through the winter much more safely than 
with trees that shed their leaves and ripened 
their wood early. 


A very careful correlation of these 
results with the conditions which are 
generally considered essential in the 
growth of peach trees in the northern 
districts is necessary in order to un- 
derstand their significance. There is 
no real conflict or lack of harmony in 
the methods advised for the different 
regions, though in the abstract they 
may appear to be directly incompat- 
ible. 

On the other hand, they illustrate 
very torcefully the fact that the blind 
application of definitely stated rules 
is likely to work disaster. The im- 
portance of intelligently adapting the 
methods used to the conditions which 
have to be met in different fruit-grow- 
ing regions is emphasized. 

The differences in the conditions in 
the northern peach districts and in 
those met in connection with the in- 
vestigations of the Missouri experi- 
ment station are largely differences in 
the clinate during the winter season. 

In the, northern districts the normal 
winter is continuously cold and with- 
out any warm spells of sufficient dur- 
ation to affect the dormancy of the 
trees. It usually remains cold until 
winter finally breaks. When it warms 
up enough to start the trees into ac- 
tivity and cause the buds to swell, 
there is comparatively little danger 
thereafter of serious frosts or freezes. 
Moreover, the critical factor—the one 
which largely governs the manage- 


ment of the orchard in the present 
connection—is low winter tempera- 
tures which are sufficient to kill the 
buds or injure the trees even when 
they are perfectly dormant. To best 
meet this low-temperature factor, it is 
recognized that the trees must he 
thoroughly dormant and the current 
season’s growth well ripened. 

In regions where the Missouri meth- 
ods are applicable, critically low win- 
ter temperatures are of little concern, 
provided the trees are in a dormant 
state. But the winters are character- 
ized by warm spells in December, 
January, and perhaps in February, 
which are sufficient to start the buds. 
This makes them tender and suscep- 
tible to injury later in the season by 
temperatures that are entirely seasun- 
able and which would be of no con- 
cern to the peach grower if the buds 
were dormant. The trees often blos- 
som early and before the season cof 
spring frosts is past. 

The reason for continuing the 
growth of the trees until late in the 
season in these regions is based on the 
fact, the practical importance of 
which is shown in the investigations 
referred to, that the rest period, or 
period during which the trees nor- 
mally remain dormant, is one which 
by nature continues for a fairly def- 
inite period of time. Until that pe- 
riod is past, when once they have be- 
come dormant, the trees do not re- 
spond readily to temperatures which 
later would cause them to resume a 
more or less active condition and 
might result in the buds swelling 
enough to make them tender. 

This is a matter that is relatively 
unimportant in regions where the en- 
tire winter season is normally charac- 
terized by temperatures which are not 
sufficiently high to affect vegetation, 
but it has a very important signifi- 
eance in the regions in which warm 
periods of considerable length occur 
during the winter If all the agencies 
which tend to stimulate the growth of 
the trees are discontinued relatively 
early in the season, the trees will 
cease growing and begin to ripen their 
wood at a correspondingly early date; 
the resting period inherently required 
by the trees is then completed early in 
the winter. If a _ spell of warm 
weather occurs soon after that period 
is ended, as, for instance, in January, 
the trees will respond to it; the buds 
will begin to swell and soon become 
tender. On the other hand, if the 
growth of the trees is continued 
actively by means of late tillage, ni- 
trogenous fertilizers, or in other ways, 
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until the near approach of cold 
weather, the period of rest and dor- 
mancy inherently required by the 
trees is not completed until a corre- 
spondingly later time in the winter. 
Under these conditions the trees re- 
main inactive during warm spells in 
December or January, and the buds 
do not swell enough to become tender 
until many of the dangers incident to 
adverse winter temperatures are past. 

While the application of these 
methods, which have in view the re- 
sults that follow the continuation of 
active tree growth until late in the 
season, may be somewhat restricted, 
they are undoubtedly worthy of the 
most careful consideration by peach 
growers who are located in regions 
where the winters are characterized 
by warm periods of sufficient length 
to cause the trees to become more or 
less active before settled spring con- 
ditions arrive. 

There are a few special methods 
and practices in the management of 
peach orchards which are of sufficient 
importance in some sections to justify 
brief reference to them here. 

The Ohio Agricultural Experiment 
Station has called attention to the 
efficacy of slightly mounding up the 
soil about the base of the trees in 
preventing injury during periods of 
excessively low winter temperatures. 
In the same connection it has been 
shown that various other factors re- 
lating to the soil may greatly influ- 
ence the amount of damage which 
peach trees suffer during such periods. 

The winter of 1903-4 was character- 
ized in the Lake Erie peach district 
of Ohio by periods of severe and pro- 
longed cold. Great numbers of peach 
trees were killed. The prevailing con- 
ditions and their attendant results 
on the peach trees are summarized as 
follows: *” 

Exceptional causes of susceptibility to 
cold in rare cases of apparently healthy, 
vigorous trees: Low, moist, rich black soil 
which favored an extreme growth of soft, 
poorly ripened, or matured wood; or high 


culture upon soil rich in plant food which 
brought about similar results. 
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The unusually deep, hard freezing of the 
earth’s crust was due, directly, to the 
continued, steady cold, but was intensified 
in many instances, by a lack of humus or 
vegetable matter in the soil, which consti. 
tutes nature’s insulation of the surface of 
the earth from cold and heat. 

Providing that the orchards had beep 
kept free from fungous disease and the San 
Jose scale by timely and thorough sprayin; 
no injury of trees was found where stabi 
or barnyard manure had been used upon 
the ground within the last year or two pre 
vious to the winter of 1903-4; rarely wag 
an injured tree found standing in sod; no 
injury was done where the surface of the 
soil beneath the trees had been covered with 
even a very slight mulch; little injury wag 
done where the trees stood in fairly welj- 
drained soil containing a moderate amount 
of fertility and humus; no injury was found 
where the trees were under the grass-muleh 
method of culture ...; no injury was ob 
served in any case where the stems, of the 
trees had been slightly banked or mounded 
with a few shovelfuls or forkfuls of soily 
peat, or manure. 

Very few trees which, within the pagt 
few years, had been affected with leaf-curf 
or infested with San Jose scale or borerg 
remained alive or uninjured; and very few 
trees existing upon infertile or exhausted 
soil, depleted of humus, escaped uninjured, 


The usefulness of a cover crop in pre 
venting the washing of the soil during 
the dormant period of the trees is fre 
quently well demonstrated. Moreover, 
in some regions where the winters ar 
rather severe and there is a very lim 
ited snowfall, a cover crop prevents 
the snow from blowing away, thus at 
fording additional protection againgt 
the extreme freezing of the roots. 

Another practice, which is entirely 
regional but which may be of consi¢- 
erable advantage at times, is the shat 
ing of the trunks of the trees with 
board protectors, lath screens, or it 
some other equally effective manner, 
This method is of use particularly if 
regions in which long periods of e% 
tremely hot weather usually occur and 
where the trees are not well shaded on 
the south and southwest sides. Shad 
ing in the manner suggested sometimes 
affords a measure of protection 
against the form of winter injury com 
monly called “sun seald.” This 
generally caused by too rapid thawing 
after the trunks have been frozen very 
hard. 
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